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aAIRCRAFT MOTION AND PASSENGER COMFORT RESPONSE DATA
FROM TIFS RIDE--QUALITY FLIGHT EXPERIMENTS
By
W. El liotti tt Schoonover, Jr.
SUMMARY
This report documents the aircraft motion data and passenger comfort
response data obtained during ride-qualit y flight ex periments using the USAF
Total In-Flight Simula e,,r (TIFS). During each of 40 test fl ights, 10
passenger subjects; individually assessed the ride comfort of various types
of aircraft motions. The 115 individuals who served as passenger subjects
were selected to be representative of air travelers in general, Aircraft
motions tested consisted of both random and sinusoidal oscillations in various
a
combinations of `I v s,. degrees of freedom (transverse, normal, roll, pitch,
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This report documenGa the dada obtained during ride-quality flight
experiments Conducted at the NASA , Langley Research Center during August and







aircraft motion data and passenger comfort response data are presented. These
data have been reported in part by the experiments' principal investigaors,
as described below the purpose of this report is to make all data readily
available for further analysis by others and for incorporation into a larger
n
ride technology data base.	 •
Y
The TZFS ride-quality flight experiments were conducted as part of an
ongoing NASA ride-technology research program and addressed technology
needs in four areas;
Ground-Based Simulator Validation - determination whether passenger
comfort responses are the same in ground-based simulation of flight
environments as in the flight environments themselves, Test motions
consisted of random and sinusoidal oscillations in four degrees of
freedom (transverse, normal, roll and yaw)
Low-Frequency (tolling Motion - investigation of passenger comfort during
l ow-frequency, large-amplitude rolling motions known to cause motion
sickness in some individuals.
F	 Terminal-Area Flight Maneuvers 	 investigation of passenger comfort
t
responses to unusual flight maneuvers being considered for reducing
noise, fuel usage, and air traffic congestion in terminal areas.
Passenger Demographics - Determination of effects of passenger
demography on comfort responses to a flight environment. Test motions 	 Y
a
consisted of random oscillations infive degrees of freedom (transverse,
j
normal roll,, pitch and yaw)
The ground-based simulator validation and low-frequency rolling motion 	 l












f	 i	 f	 I
I
The simulator validation effort included ground simulator experiments as
well as the flight experiments reported herein; results of this effort have not
yet been documented.	 Results of the low-frequency rolling motion
investigation (without analysis or discussion) are presented in reference 1.
Description and results of the terminal-area flight maneuver experiments
are presented in reference 2. The passenger demographics experij ,",ents were
i
conducted by Hampton Institute (H. I.). Description and results of these 	 j
flight experiments plus those of ground-based simulator experiments are
presented in reference 3. Because of the extensive description and discussion
of the ride-technology background and specific test purposes, techniques, and
procedures in the above referenced reports, only brief discussions of the
test vehicle and general test procedure are presented herein.
SYMBOLS
g	 acceleration due to gravity (nominally 9.81 m/sect)
h	 aircraft altitude, m
9
aircraft rate of climb, m/sec
3
I	 aircraft motion commanded by maneuver drive tape i
nx	longitudinal acceleration of aircraft center of gravity,g-units
(+nx pushes passenger into seat back)
i
ny	 lateral acceleration of aircraft center of gravity, ,g-units
(-any pushes passenger to left of seat)
nz	 normal acceleration of aircraft center of gravity, g-units
(+nz lifts passenger out of seat bottom)
OT	aircraft motion as measured and recorded by TIFS data system
Op	 aircraft motion as measured and recorded by portable
instrumentation
3







p	 aircraft roll rate, deg/sec (+p moves right wing downward)
q
	
aircraft pitch rate, deg/sec (+q moves aircraft nose upward)
r
	
aircraft yaw rate, deg/sec (+r moves aircraft nose to right)
(R) random oscillatory motion
rms root-mean-square
(S) sinusoidal motion
V i aircraft indicated airspeed,	 kt.
Y aircraft flight path angle, deg (+7	 for aircraft climbing)
8 aircraft pitch angle, deg (+ g aircraft nose up)
¢t aircraft roll angle, deg 	 (+	 is right wing down)
^(} mean absolute value of ( )
A (} mean value of ( }
(	 ) root-mean- square value of ( )
Cl(
} standard deviation of O
°' } maximum deviation (+ or -) from zero of (	 )
TEST VEHICLE
The TIFS (fig. l) is a C131-H transport (similar to a Cbnvair-580
commercial transport) modified into a variable-stability research aircraft




as modified for ride-quality flight testing. 	 Special motion
control surfaces provide independent control of the forces along and
moments about all three motion axes. 	 Included are aerodynamic surfaces
mounted vertically above and below each wing to provide side-force variation,
aileron-type
3










Lift control, and servo -operated throttles to provide longitudinal force
variation.	 Standard ailerons, elevator,	 and rudder produce rolling, pitching,
and yawing moments, respectively.	 Motion command signals from magnetic tape
were combined in the analog computer, with appropriate filtering and shaping,
to generate commands to the flight control surfaces necessary to produce
the desired ai rcraft motions.
The aircraft forward cabin section between the cockpit and computer
(fig. 3(a)) was outfitted with wood paneling, curtains, and a carpet to
create an airline-type environment. Five pairs of standard Convair seats
'a
(fig. 3(b)) were provided for the 10 test subjects. Each passenger seat was
3
provided with a reading light, an adjustable outlet of conditioned air, a
seat pocket with airsickness bag, and an emergency evacuation instruction
card. A restroom, equipped with a marine-type toilet, was provided adjacent
to the test subject area. The TIFS hydraulic console area was soundproofed
"	 and trimmed with wood panel ing. Al l but one pair of test subject seats
t	 were adjacent to a window. For the flight-test director, an additional
double seat was provided immediately behind the test subjects, together
with voice communications to the pilots and test engineer and a public
address system for instructing the passenger subjects during flight. A
more detailed description of the TIFS as configured for these experiments is




Approximately 1 hour prior to a given test flight, 10 of the test
r







Quality Program in general and of the upcoming flight in particular. The
subjects were informed of the types and magnitudes of motion to be experienced
and of the ability of any subject at any time to terminate the input motion
by a simple hand signal. After all questions were answered, each subject
signed the manifest, and boarded the aircraft.
Once all passenger subjects were aboard and seated with seat belts
secured, the TIFS aircraft took off and during about 15 minutes climbed
to the appropriate test area, altitude, and heading. The aircraft was then
trimmed in straight and level flight and the variable-stability system
engaged. For the next 30 to 40 minutes, the aircraft was piloted by the tape
recorder, with the exception of occasional pitch and roll trim changes by
the copilot to keep the aircraft within safe test airspace. Figure 4
indicates the ground path followed during flights involving oscillatory
motions and the general area in which flight maneuver experiments were
performed. As the various test motions were experienced in the aircraft,
the begining and the end of each evaluation interval (typically 30 sec)
were announced over the aircraft's public address system by the test director.
At the end of each evaluation interval, each passenger subject recorded on a	 3
rating sheet his estimate of his own total comfort. Upon completion of the
entire set of motion test segments, the tape recorder was stopped, the variable
stability system disengaged, and the aircraft returned to the Langley Research
Center and landed. Upon landing, the passengers deplaned and, after a short
debriefing, were dismissed.	 3
f
i
PRESENTATION OF EXPERIMENTAL DATA
The order of data presentation is summarized in table 1.	 The data are
divided (vertically in the table) into three major groupings according to
principal	 investigator (University of Virginia, Hampton Institute, and NASA).
The first data table within each such major grouping 	 (tables 3, 22, and 37)
presents the age, sex, and previous flight experience of the passenger subjects
participating in that grouping of experiments. 	 The remaining tables within
each major grouping present the aircraft motion data and passenger ride comfort
ratings obtained during each flight in that group of experiments. 	 Also
Indicated in table 1	 are the type of aircraft motions 	 (random,	 sinusoidal,
or maneuver) and motion degrees-of-freedom used in each test flight.
Of the 115 individual passenger subjects, 22 participated in more than
one major group of experiments.	 This commonality of passenger subjects is
summarized in table 2.	 For example, University-of-Virginia subject 19
aboard U. Va. flights 15-18 is the same individual 	 as Hampton-Institute
subject 62 aboard H.	 I. flights 9 and 10, and NASA subject 4 aboard NASA
flights 2,	 3,	 and 5-7.
University of Virginia Experiments
The University of Virginia conducted 18 flight experiments 	 (table 1),
obtaining passenger comfort responses to both random and sinusoidal
oscillatory motions in-various e.c)mbinations of four degrees of freedom
(transverse, normal, roll, and yaw). 	 The 26 passenger subjects who




l13 females.	 Their ages ranged from 18 to 38 (median = 23). 	 Their previous
flight experience ranged from none (subjects 25 and 31) to that of seasoned
pilots	 (subject 3 and 12).
In tables 4`through 21,part (a) defines the aircraft motions presented
during each of the 18 U. Va. test flights in terms of root-mean-square (rms)
linear acceleration and angular rate values while part. (b) presents the
corresponding comfort ratings.	 Table 7(a), for example, presents the rms
random roll rates (p(R)) and random yaw rates (r(R)) during each of the 20
test	 segments of U. Va. flight 4. 	 For both variables and for each test
segment , three rms values are given.	 The first value, labeled I, is the
input motion or motion commanded by the TITS motion command tape.	 The
second value, OT , is the resulting aircraft motion as determined by the TIFS
motion sensing and recording equipment.	 The third value Op is the aircraft
motion as measured and recorded by portable carry-on instrumentation.	 In
segment	 4 of it 	 Va. flight 4, for example, the tape--commanded rms yaw rate
was 0.45 deg/sec; the TIFS measuring/recording equipment indicated a-
A
resulting aircraft rms yaw -rate of 0.42 deg/see; the portable instrumentation
indicated a resulting,ai-rcraft rms yaw rate of 0.52 deg/sec. 	 A blank space






Tables 4 through 21 provide data for three types of analysis.	 The
a
first type of analysis relates the passenger comfort responses to the
measured motion environment (for example, ref. 2).	 The second type of
analysis relates the tape-commanded TIFS motions to the resulting aircraft y
-s
<w
motion, thus establishing a command/response funo4ion	 (for example, ref. 5),
The third type of analysis determines the consistency between motion
measurement/recording by hard-wired aircraft instrumentation and motion
measurement/recording by 'carry-on portable instrumentation.	 A brief exam-
ination of the data using the last type 	 of analysis indicated that for normal
and transverse linear accelerations and for roll rates, agreement between
the two 	 systems was excellent (rms differences Tess than
5 percent of the mean values, and correlation coefficients exceeding 0.99).
For yaw rates, however, agreement was not as good (rms differences ;,22
percent of the mean value, correlation	 0.79),
Hampton Institute Experiments
Hampton Institute conducted 14 flight experiments	 (table 1), and
obtained passenger responses to random oscillatory motions in five degrees-
of freedom (transverse, normal, roll, pitch, and yaw).	 The 82 passenger
subjects who participated in these experiments
	
(table 22) consisted of 40 males
and 42 females.	 Their agesranged from 18 to 66 (medi'an =-31).	 Their previous
flight experienceranged from none (10>subjects)to that of the seasoned air
traveler (10 subjects with 50+ previous flights).
Part (a) of tables 23 through 36 defines the aircraft -motions presented
during each of the 14 H.	 I.	 test flights in terms of rms linear acceleration
and angular rate values.	 As with the U. Va. experiments data, both the
' command aircraft motion values (columns labeled I and the aircraft motion
F
response values are presented. 	 However, only the aircraft motion responses,







tr? presented, as no portable instrumentation was used durin g these flights.
Part (b) of tables 23 through 36 presents the passenger comfort response
data obtained during each of the H. 1. test flights.
(NASA Experiments
The Langley Transport Aircraft Projects Office conducted 8 flight
experiments (table 1) and obtained passenger comfort responses to various
aircraft maneuver motions. The particular maneuvers selected for testing
were thought to be representative in type and degree of possible future
commercial terminal-area flight operations. Trie 30 passenger subjects
who participated i n these experiments (table 37) consisted of 19 males
and 11 females. Their agesranged From 19 to 86 (median = 33). Their
previous flying frequency ranged from none (subjects 11, 19, and 27) to
`a
that of the seasoned air traveler, fable 38 is a descript ive and parametric
summary of the 24 Lest maneuvers on each of the tw o aircraft motion
command tapes used in the NASA experiments. For example, the seventh
maneuver can command tae l was a simple	 ,p	 p	 turn a^" an ind icatedGated airspeed of
164 knots and having a iioo i€ ium, . $.°a1 1 h vi(I f e of 31 degrees and maximum roll 1
rate of 19 deg/sec.
Parts (a) through (e) of 'tables 39 through 46 define the aircraft
motions obtained during each of the 8 NASA flights. Specifically,: parts
(a) through (e) describe the aircraft motions in terns of motion variable
mean values (g), mean absolute values ()x),standard deviations (a), root-
!-.	








For example, during segment 3 of NASA flight 1 the mean value (table 39(a))
of roll angle,, yo was 9.90 degrees, while the corresponding maximum
deviation from zero (table 39(e)) of roll angle, f^ was 17.8 degrees
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rigure 1 - 116 as Configured for Ride Quality Flight Experiments
MOTION CONTROL
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(a) Passenger cabin looking aft
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Table 2- Commonality of Passenger Subjects Parti ci pating in
The Three Groups of Experiments
Univewsity of Virginia Hampton Institute NASA
I
Subject U.	 Va. Subject H. I. Subject NASA
I	
Number Flight(s) Number Flight(s) Number Flight(s)




1--18 _ 18 1
8 1-7,	 10-18 -
- 26 1,	 4, 7, 8
i	 9 15,	 16 - - 23 1,	 5, 6
1 1 1-`16 - - 5 4,	 7, 8
t	 15 1-18 _ 10 2-$f
19 15-18 62 9, 10 4 2,	 3, '5 - 7
20	 1-4, 6-14, 17, 18 57 9, 10 - -
• 23 1-7, 12-14 _ 3 4




30 12-14 5 1 3
3 17,
	 18 19 2 -
34 17, 18 56 91 10 1 5, 6
. - 15 2 14 2, 3
-
^
42 5, 6 17 7, 8
- $1 13, 14 19 5, 6
_a
61 9, 10 20 7, 8
- 58 9, 1Q 22 2 -8
55 9 1 10 27 2-8
29 3, 4 29 7, 8
- -










Number Abe_ Sex Previ ous F1hts
3 38 M 1000+
4 27 M 50
I' S 32 ti 100-200	 ''•
6
7 24 m 15-208 35 60-100
9 32 Yf 100+
10
12 36 MI 3000+
13 22 11 200-300




-19 20 F 35
20 30 F 25-40
21 21 ^^ 1
22 23 F 12-15
23 30 m 30+
24 20 F 7
25 20 F 0
26 19
27 20 F 328 20 tf1 1029 28 F 25
30 34, 111
. 31 18 F 0'	 j
32 21 F 1
33 19 m 10
34 21 M 6





tTable	 4' - Data From UUa Flight 1'
(a)	 Aircraft Motion Data





I (a) / OT /O p I/ OT /Op













13 /.041/:045 ' .098/.062/.060
14 /.041/.045 .059/.041/.041
r	 15 j<	 /.043 .039/	 /.029
16 j	 /.042 ,098/	 /.066
17 j	 /.045 .059/
	
/.044









OT and Op are defined in symbol list.
Table 4 -Concluded'
(b) °assenger Rcspcnse Data
Seat 1 2 3 4 5 6 7	 8 9 10
Subject 20 15 13 21 8 4 22	 12 23 7,
Segment Mean Std.	 Dev,
1 3 3 4, 4 3 3 6	 4 5 3 3.80 1.03
2 5 3 6 5 4 5 7	 6 4 4 4.90 1.203 2 2 2 3 2- 2 3	 2 1 2 2.10 0.57
4` 3 4 5 5 4- 5 5	 4 3 4 4.20 0.79
5 5 5 7 5 5 6 7	 5 6 6 5.70 0.82
6 2 3 3 4 2 4. 3	 3 4 3 3.10 0.74
7 2 4 4 4 3 5 3	 4 4 4 3.70 0.82
8 6 5 6 5 6 6 6	 5 5 5 5.50 0.53
9 2 1 2' 4 2 2 2	 3 1 3 2.20 0.92
10 5 3 5 4 3 5 3	 4 4 3 3.90 0.88
11 4 4 4 5 4 6 3	 4 4 4 4.20 0.79
12 3 2 2 3 2 2 2	 2 1 2 2.10 0.5713 6 5 5 5 6 7 6	 5 5 6 5.60 0.7014 3 3 4 5 4 5 5	 3 2 5 3.90 1.10
15 2 2 4` 4 3 4 2	 3 2 2 2..80 0.92
16 5 4 7 3 6 7 7	 5 5 6 5.50 1.35
17 4 4 4 6 3 6 3	 4 4 5 4.30 1.06
f 18 2 2 3, 4 2 2 2	 2 2 2 2.30 0.67
19 5 5 4 5 5 6 2	 4 4 4 4.40 1.07
20 2 3 3 4 3 3 2	 3, 2 2 2.70 0.67
!
{I
Mean 3.55 3.35, 4.20 4.35 3.60 4.55 3.95	 3.75 3.40 3.75 3.85
f
Cr Std.	 'Dev. _ '	 ^? 1.18 1.51 0.81 1.39 1.70 1.93	 1.12 1.54 1.41 1.46
f'
r
aTable 5	 - _ Data from UVa Flight 2
(a) Aircraft Motion Data 	 --- —•



























( ,a) Frequency = 1.0 hz,segments 1-10; 0. 5 hz.segments 11-20	 ^-























(b) Passenger Response Data
Seat 1 2 3; 4 5 6 7	 8 9 10
Subject 20 15 13 21 8 4 22	 12 23 7
Segment Mean
1 2 4 2' 2 3 4' 3	 3 2 2 2.70
2 5 5 4' 4 6 6 5	 5 3 4 4.70
3 1 2 2 2 3 3 2	 2 1 1 1.90
4 2 5 4 5 6 5 5	 4 3 3 4.20
5 2 4 2 3 4 4 3	 3 3 1 2.90
6 1 2 2 2 3 3 3	 2 2 1 2.10
7 1 3 2` 4 4 4 5	 4 1 2 3.00
8 2 4 3 3 6 5 5	 5 2 3 3.80
9 5 5 3' 3 6 6 6	 5 4 3 4.60
10 2 3 2' 3 3 5 4	 3 2 2 2.90
11 1 1 2 2 2 2 2	 2 1 1 1.60
12 2 2 - 3 3 3 2	 2 2 2 2,33
13 3 2 - 2 3 2 3	 2 1 2 2.22
14 5 4 - 4 5 3 6	 3 1 2 3.67
15 3 3 3 3 2 3	 2 2' 2 2.60
16 3 2 2
2
2 2 3	 2 1 1 2.00
17 5 3 2 2 3 3 3	 2 2 3 2.80
18 2 1 1 1 2 2 2	 2 1 3 1.70




3 3 2 2 3 3 4	 3 3 4 3.00
Mean
	
2.65	 3.10	 2.41 .2.70	 3.70	 3.55	 3.70	 3.00	 2.00	 2,25	 2.91
i Std. Dev, 1.39	 1.25	 0.80	 0.98	 1.38	 1.32	 1.34	 1.12	 0.92	 0.97	 1.28
t
iTable 6	 Data From UVa Flight 3
(a) Aircraft Motion Data
TIFS Flight 327 August 13, 1974
Segment nz(S)(a) ny(S)(U)
g rins grms
I/ OT /OP I/ OT /('P
1 .031/.033/.037 ' .013	 .052/,052 
2 .122/.125/.126 /_.052/.052
3 .061/.065/.069 /.052/.052
4 .153/.158/.159 //.053/.052 5
.091/.100/.102 /.058/.057















(a )Frequency	 0.3 hz.





(b) Passenger Response Data
Seat 1 2 3 4 5 6 7	 8 9 10
Subject 20 15 13 21 8 24 22	 12 23 7
Segment Mean Sid.	 Dev.
"	 1 3 5 4 3 2' 4 6	 4 3 3 3.70 1.16
2 3" 5 7 7 3 5 6	 5 5 6 5.20 1.40
3 5 4 6 6 3 3 5	 5 5 4 4.60 1.07
4 6 6 7° 7 6 4 7	 6 5 7 6.10 0.99
5 6 4 6 6 5 3 5	 5 4 5 4.90 G.99
6 5 5 7 7 5 5 6	 5 4 6' 5,50 0.97
7 5 4 7 7 3 2 7	 5 3 3 4.60 1.90
8. 4 6 7 7 3 5 7	 6 5 5 5.50 1.35
9 3 4 7 7 3 3 6	 4 4 3 4.40 1.65
10 2 4 6 6 4 2 5	 4 3 11 3.90 1.45
11 3 5 6 5 4 5 7,	 5 4 4.70 1.25
12	 - 3 4 7' 6 5 x 6	 6. 5 4 4.90 1.37
13 3 4 7 6 6 4 7	 6 4 5 5.20 1.40
14 3 5 6 6 4 4 6	 5 4 `4 4.70 1.06
15 2 4 6 6 5 3 5	 6 S 5° 4.70 1.34
16 2 4 6' 7 5 5 5	 5 4 4 4.70 1.34
17 3 5 5 _ 5 4 6	 6 4 4 4.67 1.00
18 4 5 6' - 4 5 6	 5 3 3 4.56 1.1
19 5 5 6 4 4 5	 4 4 3 4.44 0.88
20 3 4 6 - 3 4 7	 4, 3 2 4.00 1.58
M 365 460 625 619` 4l0 385 600	 505 405 410 476can	 .
(a) Aircraft Motion Data




I/	 OT/O P I/	 0^/f'p
1





6 1/0.69/	 53 0/0.34/0.30
7 /0.65/0.71 0.27/0.45/0.48
8 /0.56/0.56 0.45/0.58/0.36
9 /	 /0.50 0.18/	 /0.44





15 /	 /1.27 0.45/	 /0.55













Seat 1 2 3 4 5	 6 7	 8 9 10
Subject 20 15	 ,' 13 21 8	 24 22	 12 23 7
' Segment Mean Std.	 Bev.
1 3 2 1 1 2	 1 1	 2 1 1 1.50 0.71
2 4 2 1 2 2	 1 1	 2 1 1 1.70 0.95
3 6 2 2 1 2	 1 1	 2 1 2 2.00 1.49
4 5 2 2 1 2	 2 2	 2 2 2 2.20 1.03
5 5 2 2 1 2	 2 2	 2 2 2 2.20 1.036 6 2 2! 1 2	 2' 1	 3 3 3 2.50 1.43
7 3 3 2 1 2	 2 2	 4 2 2 2.30 0.82g 6 2 2 2	 1 2	 3 2 2 2.44 1.42g 6 3 2 - 2	 2 2	 2 2 3 2.67 1.32
10 5 2 2 1 2	 1 2	 3 2 2 2.20 1.14
--	 11 3 3 1 2 2	 1 2	 2 1 2 1.90 0.74
12 3 3 1 2 3'	 1 2	 3 1 2 2.10 0.88
13 _ 2 1-;;
1 3	 2 2	 2 1 2 1.78 0.57
t 14 - 3 1 1 3	 1 3	 2 1' 1 1.78 0.97
15 - 2 3 1 3	 1 5	 2 l 1 2.11 1.36
16 - 3 3 2 3	 1;, 3	 2 1 2 2.22 0.83
17 _ 2 2' 2 3	 2 2	 3 1 2 2.11 0.50
18 2 2 1 3	 1_ 2	 2 2 1 1..78 0.67
79 - 2 2 2 3	 1 2	 2 1 2 1.89 0.60
20 - 3 2 2 3	 2 2	 3 1 2 2.22 0.67
Mean 4.58 2.35 1.80 1.39 2.45	 1.40 2.05	 2.40 1.45 1.85 2.08
Std.	 Dev. 1.31 0.49' 0.62 0.50 0.51	 0.50 0.89	 0.60 0.60 0.59 1,00
Table 	 8	 - Data From UVa Flight 5
(a) Aircraft Motion Data
TIFS Flight 332 August 14, 1974




































(b) Passenger Response Data
Seat 1	 2 3 4. 5 6 7	 8 9 10
Subject 13 21 15 24 8 7	 23 12 4
Segment Mean Std. Dev.
1 5	 - 4 4 3 4 5	 2 6 5 4.22 1.20
2 5	 _ 5 5 4 4, 5	 5 6 6 5.00 0.71
3 4	 - 5 5 3 5 4	 4 5 5 4.44 0.73
4 5	 - 6 5 5 5 6	 5 6 6 5.56 0.53
5 4	 - 6 6 3 5 5	 4 5 7 5.00 1.22
6 4	 - 5 5 3 5 4	 3 5 7 4.56 1.24	 g
7 4	 - 5 5 4 4 5	 4 5 6 4.67 0.71	 s'
8 4	 - 5 4 5 4 5	 3 5 6 4.56 0.88
9 5	 - 6 5 6 5 6	 5 6 7 5.67 0.71
10 4	 - 5 4 5 4 5	 4 6 7 4.89 1.05
11 3	 - 5 4 3 4 4	 3 4 4 3.78 0.67
12 4	 - - 5 6 5' 4	 3 9 4 4.38 0.92	 9
13 3	 - - 4 2 3 3	 1 4 3 2.88 0.99
14 3	 - - 3 2 2 2	 1 3 3 2.38 0.74
15 2	 - - 2 1 3 1	 1 2 2 1.75 0.71
16 3	 - - 4 c" 3 2	 2 3 4 2.88 0.83	 d
17 3	 - - 4 2 3 2	 2 4 4 3.00 0.93
18 3	
- 4 5 2 4' 5	 3 5 5 4.00 1.12	 ,-
19 2	 - 4 3 3 3 2	 1 3 2 2.56 0.88
20 2	 - 4 3 1 2 2	 1 2 3 2.22 0.97
Mean 3.60	 - 4.93 4.30 3.25 3.85 3.85	 2.85 4.45 4.80 3.95
Std.	 Dev. 0.99	 - 0.73 1.03 1.52 0.99 1.53	 1.42 1.32 1.67 1.42
3
Table
	 9	 - Data From UVa Flight 6
(a) Aircraft Motion Data








4 .112/.099J.102 /.009/.0 15
.056/.052/.062 /.008/.014
6 .140/.14,2/.147 rf.008/.014 
7 .056/.052/.055 /.009/.014
8 .028/.02P/.032 /.008/.014
9 .112/.106/.109 /.009/. 01












18 .112/.134/.138 /.023/.025 
	
-^-----
!.; 19 ,140/.029/.033 /,022/.025
i 20 > .028/	 /.069 /	 /.010	 j
t
' Table ,9 -Concluded
(b) Passenger Response Data
Seat 1 2 3 4 5 6 7	 8 9 10
Subject 13 21 20 15 24 8 7	 23 12 22
Segment Mean Std.	 Dev.
1 3 2 2 2 1 2 2	 1 ? 1 1.80 0.63
2 3 2 3 2 1 2 2	 1 2 1 1.90 0.74
1.	 3 4 2 2 3 2 3 4	 1 4 2 2.70 1.064 5 2 2 3 2 3 4	 2 4 3 3.00 1.05
5 4 2 2 2 1 2 3	 2 4 2 2.40 0.97
6 5 4 3' 4 3 4 5	 3 5 5 4.10 0.88
7 4 2 4 3 1 2 3	 1 4 4 2.80 1.23
8 4 2 2 2 1 3 2	 1 3 3 2.30 0.95	 ---
9 _5 4 5 3 3 3` 5	 2 4 5 3.90 1.10
10 4 - 3 2 5 3 4	 2 3 6 3.56 1.33
11 4 - 4 3 2 3 4	 3 4 5 3.56 0.88
t:	 12 5 - 3 3 3 4 5	 2 5 3 3.67 1.12
.'	 13 4 - 6 3 2 3 _5	 2 3 3 3.44 1.33	 s+	 14 4 - 5, 3 2 3 5	 3 3 3 3.44 1.01	 ----
.	 15 - - - - -
16 4 - 3 3 5 4 5	 2 3 3 3.56 1.01
"i7 3 - 2' 2 2 5 5	 2 3 3 3.00 1.22
18 r - 2 2 3 5 6	 3 5 1'	 5 3.89 1.45
19 5 - 2 3 4 5 6	 4 5 `,	 5 4.33 1 .22'=
20 4 - 1 3 2 3 4	 2 4 3 2.89 1.05
Mean 4.11 2.44 2.95 2.68 2.37 3.26 4.16	 2.05 3.68 3` 42 3.15
Std.	 Dev. 0.66 0.88 1.31 0.58 1.26 0.99 1.26	 0.85 0.95 1.43 1.25
`i
a
Table 110 - Data From UVa Flight 7





























(a) Frequency = 0.3 hz. segments 1-10; 0.1 hz. segments 11-20
{
Table	 10 -Concluded
(b)	 Passenger Response Data
Seat 1 2 3 4 5	 6 7	 8 9 10
Subject 13 21 20 15 8	 24 23	 7 22 12
Segment Mean Std. Dev.
1 2 2 3 3 2	 1 2	 2 3 2 2.20 0.632 2 2 2 3 3	 2 3	 2 5 2 2.60 0.97
3 2 1 1 2 2	 2 1	 1 3 2 1.70 0.67
4 1 2 5 3 3	 3 1	 2 6 2 2.80 1.62
5 2 2 3 2 2	 2 1	 2 5 2 2.30 1.06
6 2 3 6 3 3	 2 1	 3 6' 3 3.20 1.62
7 2 1 3 2 2	 1 1	 2 6 2 2.20 1.48
8 2 2 5 3 3	 3 2	 5 7 4 3.60 1.65
9 2 2 3 3 2	 2 1	 5 7 2 2.90 1.79
10 2 2 2 3 2	 1 1	 2 b 2 2.30 1.42
11 2 2 2 2 2	 1 1	 1 6 2 2.10 1..45
12 3 - 3 3 2	 2 1	 5 6 3 3.11 1.54
13 4 2 7 4 7	 5 5	 7 7 5 5.30 1.70
14 3 3 6 3 7	 4 4	 6 6' 3 4.50 1.58
15 4 5 5 5 7	 5 5	 7 7 6 5.60 1.07
16 3 4 5 3 6	 4 3	 5 6 2 4.10 1.37
17 3 4 6 4 6	 6- 2	 7 6 3 4.70 1.70
18 3 2 4 3 6	 3 1	 7 6 2 3.70 2.00
19 4 - 7 4 6	 6 3	 7 6 2 5.00 1.80
20 3 - 4	 ., 3 6	 6 2	 6 6 2 4.22 1.79
Mean 2.55 2.41 4.10 3.05 3.95	 3.05 2.05	 4.20 5.80 2.65 3.40
1.36	 2.28 1.11 1.14 1.83	 I
;;
Std.	 Dev. 0.83 1.06 1.77 0,.76 2.09,	 1.76
,,,<
1)UUJCC;A, 0 LJ 11) GU Ll LO LL LJ Iu /
Segment Mean Std. Dev.
1 2 5 2 2 5 2 2 4 2 2 2.80 1.32
2 4 3 4 5 6 3 3 5 3 4 4.00 1.053 2 4 2 2 2 2 2 1 2 2 2;10 0.75
4 4 5 3 3 2 3 2 3 2" 3 3.00 0.94
5 6 5 4 3 5 5 3 5 3 5 4.40 1.07
6 4 5 3 4 2 3 2 1 2 4 3.00 1.25
7 5 4 2 5 2 3 2 1 3 3 3.00 1.33
8 5 5 5 5 4 4 3 5 4 6 4.60 0.84
9 4 5 3 3 2 4 2 2 2 4 3.10 1.10
10 5 5 4 3 2 5 2 4 3 5 3.80 1.23'
11 5 5 5 3 4 4 2 3 3 4 3.80 1.03
12 a 4 3 4 3 3 2 1 2 2 2.80 1.03
13 7 3 4 4 4 4
3 5 2 4 4.00 1.33
14 5; 3 4 4 4 4 2 2 3 3 3.40 t7.5 7
15 4 3 4 4 4 4 2 2 2 2 3.10 0=99
16 6i 3 4 3 5 5 =3 5 5 4 4.30 1.06
17 5 3 4 3 5 5 2 4 3 3 3.70 1.06
18 3 5 3 3 2 4 2 1 2 2 2.70 1.16
19 3' 5 4 5 4 4 3 5 3 3` 3.90 0.88
?n 5 5 2 4 2 2 3 2 3.10 1.20
aTable 12 - Data From UVa Flight 9
(a) Aircraft Motion Data





1 .031/.035/ - .014/.020/ -
2 .122/.133/ - /.021/  -
3 .061/.068/ - /.019/ -
4 .153/.170/ - /.020/  -
5 .091/.102/ - /.020/ -
6 .122/.135/ - /.020/ -
7 .06.1	 .OS 8 - /.020/  -
8 .153/ .1'70/ 	 - /.020/  -
9 .091/.102/ - ` /.021/ -
10(d } .031/,041/ - /.021/ -
( a )Frequency = 0.3 hz.
(b) Frequency _	 0.5" hz.
( c )Not available because of Equipment malfunction
( d )Testing discontinued due to passenger discomfort
Table 12 -Concluded
(b) Passenger Response Data
Seat 2 3 4 5 6 7	 8 9 16,
Subject 28 12 26 13 25 7 27	 15 29 0
Segment Mean Std.	 Dev.
1 3 3 1 2 3 1 3	 3 5 5 2.90, 1.37
2 4 4 5 5 5 2 4	 4 5 6 4.40 1.07
3 4 3 2 4 4 3 3	 3 4 4 3,40 0.70
4 5 4 3 6 4 3 6	 5 7 7 5.00 1.49
5 4 4 - 5 5 - 4	 4 5 5 4.50 0.33
6 5 4 4 3 - 6	 4 6 7 4.88 1.36
7 4 3 - 4 3 3 3	 3 5 7 3.89 1.36
8 5 3 6 5 5 6 5	 5 6 7 5.30 1.06
9 5 3 - 5 4 5 4	 3 7 4.67 1.32
10 5 3 4 4 5 3	 3 5 6 4.22 1.09
Mean 4.40 3.40 3.40 4.40 4.00 3.50 4.10	 3.70 5.50 6.00 4.30
Std.	 Dev. 0.70 0.52 2.07 1.07 0.82 1.69 1.20	 0.82 0.97 1.05 1.33
Table	 13 - Data From UVa Flight 10
(a) Aircraft Motion Data





E 1/	 OT/O P 1/	 OT /cep
1 .036/.024/.026 .025/.016/.026





5 .144/.100/.077 /.018/.027 
6 .072/	 /.048: /	 /.027'





/.092 /	 _ /.029
10 .108/,	 /.071 /	 /.028
11 .108/	 /.070 .076/	 /.072
12 .180/ 	 /.122 /	 /.078






15 .072/	 /.050 /	 /.072




`	 19 .072/.042/.`047 /.051/.074'
	 w
20
Wh -.e.._....^	 s.e acv3-r. t!W.1T!w..xnat.te-trx+.aa.ww..r_-xH w.eva .sau.. w...
	 .xa..a.a.._..	 ......t.a.s.




_.a.-.,pilau3 	 .. ......_	 .. .._._.._u
	 x.......	 .
./,049/.075
Segment Mean Std.	 Dev.
1 2 2 2 1 2 2 3 3 3 2 2.20 0.63
2 5 2 2 3 5 3, 4 3 4 2 3.30 1.16
3 5 4 2 5 5 6 5 5 5 3 4.50 1.18
4 4 2 2 4 4 4 4 3 4 2 3.30 0.95
5 5 3 2 3 3 5 5 4 3 3 3.60 1.07
6 4 2 2 3 3 4 4 3 3 2 3.00 0.82
7 5 3 3- _6 3 6 5 4 5 3 4.30 1' .25
8 4 2 2 3 3 4 3 3 3 2 2.90 0.74
9 5 3 4 5 5 4 3 4 - 4.13 0.83
10 4 2 4 3 _ 5 3 3' 4` 2 3.33 1.00
11 6 4 6 6 - 5 3 4 5 2 4.56 1.42
12 6 5 6 6 - 6 4 5 6 3 5.22 1.09
13 6 4 5 5 6 5- 4 4 6 2 4.70 1.25
14 6 5 5 5 6 5 3 4 7 5 5.10 1.10
15 6 4 5 4 5 5 4 4 6 4 4.70 0.82
16 6 4 6 5 5 6 4 4 5 4 4.90 0.88
17 6 3 5 4 5 5 4 3 5 2 4.20 1.23
18 6 3 6 6 6 6 3 4 6 2 4.80 1.62
19 6 3 5` 3 5 6 4 3 5 2 4.20 1.40
20 6 3 4_ 4 5 6 - 3 5" 1 4.11 1.62
Mean 5.15 3.15 3.90 4.20 4.44 4.95 3.84 3.60 4.70 2.53 4.05
Std.	 Dev. 1.09 0.99 1.62 1.36 1.26 1.10 0.69 0.68 1.17 0.96 1.35
7
i
Table 14 - Data From UVa Flight 11
(a) Aircraft Motion Data
TIFS Flight 352
	 September 13, 1974
Segment	 nZ<<S)(a)	 ny(S)(t)
grms	 grms















( a )Frequency = 0.3 hz.
(b )Frequency = 0.5 hz




Table _ 14 -Concluded
(b) Passenger Response Data
Seat 1 2 3 4 5 6 7	 8 9 10
Subject 4 28 20 27 25 -7 8 12 15
Segment Mean Std.	 Dev.
1 4 5 3 6 6 3 4	 3 3 3 4.00 1.25
2 3 5 4` 6 6 2 4	 3 3 3 3.90 1.37
3 < 4 5 3' 6 6 4 4	 4 3 3 4.20 1.14
4 4 5 4' 6 6 3 5	 3 3 3 4.20' 1.23
5 5 5 4	 '' 6 6 5	 3 3 3 4.44 1.24
6 5 5 5 6 6 6 4	 3 3 3 4.60 1.26
7 5 5 3' e 5_ 5 4	 5 3 3 4.50 1.27
8 5 5 2 6 4 3 4	 4 2" 3 3.80 1.32
9 6 5 4' 6 4 3 4	 4 3 3 4.20 1.14
10 6 5 4 6 4 - 4	 3 2 3 4.11' 1.36
Mean 4.70 5.00 3.60 6.10 5.30 3,,63 4.20	 3.50 2.80 3.00 4.19
Std.	 Dev. 0.95 0.,00 0.84 0.32 0.95 1.30 0.42'	 0.71 0.42 0.00 1.22
i
i
Table 15- Date From UVa Flight 12
(a) Aircraft Motion Data
TIFS Flight 353	 September 1 4, 1974
Segment''	 nz (R)	 ny(R)
99
 g rr^s
I/	 OT/n P	 I/	 OT/PP
1	
.080/	 /.065	 ..,	 .039/	 /..028
2	 %	 J.068	 .078/	 /.053'
31	 /.061	 •020/	 /.015
/.060	 ,059/	 /.047
5	 J	 /.058	 ,n98/ :	 J. 059
6	 /	 J.062	 •,032/	 /..024
7	 /	 /.066	 0sO/
	
/.033
8	 J	 /.066	 .08Q/ /.062
9	 J	 /.064	 .017/	 /.015"
10	 J	 /.066	 :067/	 /.048
11	 .040/	 /,036	 .067/	 /.043
12	 /	 /.032	 .017/	 /.014
13	 /	 /.034	 .084/	 /.050
14	 /	 /.038	 .050J	 / .036
15	 I	 /.033	 .032/	 /.027
16	 J	 /.034	 .084/	 11,063
17	 /	 J.034	 ,050/	 /.039
18	 /	 /.037	 .017/	 /.013




. _	 .....	 _.,_	 ...^	 _ _	 ..,.. a s.... 	 ..., _	 .,..._	 ...	 .	 ,	
_	





(b) Passenger Response Data
i	 Seat	 ' 1 2 3 4 5 6 7	 8 9 10
Subject 4 8 15 12 30 20 13	 25 23 7'
4	 Segment Mean Std.	 Dev.
1 3 2 2 2 2 5 3	 3 1 2 2.50 1.08
f	 2 5 4 3 2 5 4 3	 3 2 3 3.40 1.073 4 2 2 2 3 3 3	 3 1, 3 2.60 0.844 5 3 3 3 4 3 3	 3 1 4 3.20 1.03
5 6 4 3 3 6 4 4	 4 2 2 3.80 1.40
s	6 4 4 2 2 3 3 3	 3 1 2 2.70 0.957 5 4 2 2 3 2 3	 3 1 2.78 1.20
8 6 5 3 3 6 3 4	 3 - 3 4.00 1.32
g 4 4 2 3 4 2 2	 3 2 2.89 0.93
10 5 4 3 2 3
3
2	 - - 3 3.13 0.99
11 6 5 2 2 5 2 3	 - - 2 3.38 1.69
12 3 4 2 2 2 _1 2	 - 3 2.38 0.92
13 6 5 3; 4 4 5 3	 - - 2 4.00 1.31
14 5 4 3- 3 3 4 3	 - - 2_ 3.38 0..92
15 4 3 2, 2 3 1; 3	 . - 2 2.!50 0.93
16 7 c 3 4 5 2 -	 - - 4 4.29 1.60
17 5 4 2 2 4 2 - 1 3 2.88 1.36
18 3 3 2 2 2 1 -	 - 1 3 2.13 0.83
`	 19 5 4 3' 3 4 3 3	 - 2 3 3.33 0.87
20 3 3 2` 2 2 1 2	 - 1 2 2.00 0.71
Mean 4.70 3.80 2.45 2.50 ` 3.65 2.70 2.88	 3.11 1.30 2.55 3.05
Std.	 Dev: 1.17 0.89 0.51 0.69 1.27 1.26 "0.60	 0.33 0.48 0.76 1.22
i
~ 	 _	 -
Table 16	 Data From UVa 
Flight 
13
(a) Aircraft Motion Data
TIFS, Flight 354 September 14, 1974
Table	 16 -Concluded'
.(b)	 Passenger Response Data
Seat 1 2 3 4 5	 6 _7	 8 9 10
Subject 20 15 13 25 8	 4 30	 12 23 7
Y	
Segment Mean Std..	 Gev.
1 3 3 2„ 2 2	 2 1	 2 1 2 2.00 0.67
2 3 2 2 2 2	 2 1 	 2 1 2 1 AG 0.57
3 2 2 2 2 2-	 3 2	 2- 1 2 2.00 0.47
4 3 2 2' 3 2	 3 2	 2' 1 2 2.20 0.635 3 2 2' 3 3	 3 3	 2 1 1 2.30 0.82
6 5 2 3; 3 3	 3 2	 2 -1 1 2.50 1.18
7 4 2 3 3 2	 2 2	 2 1 1 2.20 0.92;
8 6 2 2 3 2	 2 2	 2 1, - 2.44 1.42
9 5 3 2 3 2,	 2 3	 2
1
1 2.40 1.17
10 5 3 3' 3 2	 2 3	 2 1 1 2.50 1.18
11 6 3 3 3 2	 3 3	 2 1 3 2.90 1.29
12 5 2 2 3 2,	 2 2	 3 1 2 2.40 1.07
13 7 3 3 3 2	 2 3	 3 1 3 3.00 1.5614 6 3 2' 3 2	 2 2	 2' 1" 3 2.60 1.35	 "--15 5 3 3 3 3;'	 4 2	 2 1 4 3.00 1.15
16 6 3 3 3 3	 3' 2	 2 1 4 3.00 1.33
17 5 4 3' - 3	 3 3	 2 1 3 3.00 1.12
18 5 3 3
- 3	 3 3	 2 1 2 2.78 1.09
19 5 3 3- - 2	 2 3	 2 1 2 2.56 1.13	 ^.---
20 5 2 3 - 3	 4 3	 3 1 3 3.00 1.12
Mean 4.70 2.60 2.55 2.81 2.35	 2.60 2.35	 2.15 1.00 2.21 2.53
Std.	 Dev. 1.30 0.60 0.51 0.40 0.49	 0.68 0.67	 0.37 0.00 0.98 1.10
4--
I/ 0^/0^	 T/ OT/Op
F	
1	 0/.008/.015	 .017/.014/.015
2 J 008/.015 .051/.050/.052
3 /	 /. 018 .034/	 /.027
n /	 /.018 .085/ 	 /.004








12 .,094/.062/.066 /.004/• 008
13 197/.133/:134 /•012/.010
14 .080/:050/.053 /.006/.008
15 .152/.104/.106 /. 009/.011
16 .111/.077/.081 /.005/.009




1 1 3 2 3 3 2 2 3 2 2.33 0.71
2	 - 2 3 4 5 5 4 3 5 4 3.39 1.U5
r	 3	 - 2 2 3 5 4 2 2 5 3 3.11 1.27
4 4 4 6 6 4 3 6 4 4.44 1 .24
5	 - 3 4 3 5 4 3 2 5 3 3.56 1.01
6	 - - 4 4 5 5 5 3 5 4 4.38 0.747	 _ _ 4 ;3 4 4 3 2 4 2 3.25 0.89
8	 - - 5 3 5 7 5 4 5 2 4.50 1.51
9	 - - 5 4 5 5 4 3 4 3 4.13 0.83
10	 - - 3 3 4 3 3 3 3 4 3.25" 0.46
11	 - - 2 3 3 3 3 2 3 2 2.63 0.52
12	 = - 3' 3 3 4 3 3 3 3 3.13 0.35
13	 - - 4 4 5 4 4 3 5 2 3.88 0.99
14 - 3 3 4 3 3 2 4 3 3_.13 0.64
G	 15	 - - 4 3 4 4; 4 3 3 3 3.50 0.53
16	 - 2 4 2 4 3 3 3 3' 2 2..89 0.78
`	 17	 - 2 4' 3 6 4 4 4 3 2 3.56 1.24
18	 - 1 2 3 3 3' 3 2 3 3 2.56 0.73
f	 19	 - 1 3 3 5 3 4 3 3 2 3.00 1.12
20	 _ 1 2 3 3 2 3 2 2 2 2.22 0.67
Mean	 - 1.80 3.40 3.15 4.35 3.95 3.45 2.70 3.85 2.75 3.35
F	 Std.	 Dev.	 -
E
r






























f	 Segment Mean Std..	 Dev.
l 5 5 2 3_ 2 3 6 5 5 4 4.00 1.412 5 6 "3 5 3 4 6 5 6 4 4.70 1.16
3 5 6 3 5 3 3 6 4 5 4 4.40 1.17
4 5 7 4 6 4 5' 6 5 6 4 5.20 1.03
5 5 6 3 5 4 4 6 4 6 4 4.70 1.06
6 5 6 3 5 5 4 5 4 6 3 4.60 1.07
7 5 6 3 5 4' " 5 5 6 4 4.80 0.92
8 5 7 5 5 5_ 5 6 5 6 3 5.20 1.03
9 5 7 4 5- 6 r 5 5 5 3 4.90 1.10
10 5 7 5 4 6 4 5 4 6 4' 5.00 1.05
11 4 3 2 2 4 3 4 3 3 2 3.00 0.82
12 4' 3 2 2 4 3 4 3 4 2 3.10 0.88
13 5 4 2 2 4 4 5 4 4 3 3.70 1.06"
14 5 4 1 3 4 2 5 3 4 2 3.30 1.34
15 5 5 2 3- 3 3 5 3 4 2 3.50' 1.18
16 5 4 2 2 3 4 5 2 4 2 3-.30 1.25
'1'7 5 5, 2 4 4 5 5 3 5 3 4.10 1.10
18 5 3 3 3 3 4 4 3 4 2 3.40 0.84
-19 5- 4 3 4 ;' 3 3 4 3 4 2 3.50 0.85
20 ,, 4 4 3 3 2 3 4 3 3 2 3.10 0.74
Mean 4.85 5.10 2.85 3.80 3.85 3.70 5.05 3.80 4.80' 2.95 4.08




Table 19 Data From UVa Flight 16
(a) Aircraft Mpti on Data
	
TIFS Flight 357




























Subject 28 12 8 14 15 19 7 4 9 3
Segment Mean
1 2 2, 2 1 2 2 2 2 3 2 2.00
2 3 3' 3 2 2 3 5 3 4 3 3.10;.	 8 2 2 2 2 2 2 3 2 3 2 2.20
4 2 3 2 2 2 2 2 2 4 2 2.30
5 4 3 3 3 3 2 5 4 5 3 3.50
6 3 2 2 3 2 2 2 2 3 2 2.30
7 2 2 2 2 2 1 4 2 4 3 2.40
g 2 4; 3 3 3 5 5 4 6 4 3.90
9 2 2 2 3 2 2 5 2 3 2 2.50
10 3 3 3 2 2 4 5 3 5 3 3.30
11 3 3, 3 3 3 5 5' 5 6 4 4.10
12 3 4 3 2 2 4 5 2 4 2 3.10
13 5 4 4 3 4 3 6 6 6 4 4.50
14 4 3 3 4 3 2 5 4' 5 3 3.60
15 4 3i 3 3 2 2 5 2 4 2 3.00
16 5 3 4 5 4 2 6' 5 6 4 4.40
17 5 3 3 4 3 2 6 4 4 3 3.70
18 4 2 3 4 2 2 5 2 4 2 3.00
19 5 2 3 5 2 5 5 3 5 4 3.90
20 4 3 3 5 2 3 5 2 3 3 3.30
I	 Mean 3.35' 2.80 2.80 3.05 2.45 2.75 4.60 3.05 4.35 2.85' 3..21























From UVa Flight 17Table 20	 - Data
(a) Aircraft Motion Data
TIFS Flight 358 September 16, 1974
Segment p(R) r(R)
( deg/sec)rms (deg/Sec)'rms
I/	 OT/OP I/	 OT/OP
1 0/	 /0.85 0.60/	 /.029
2 /	 /0.24 1.80/ 	 /0.59
3 /	 /	 0 3,00/	 /	 0
4 /	 /0.20 0.72/	 /0.31
5 /	 /0.38 1.44/
	
/0.55
6 /	 /0.16 0.72/	 /0.22
7 /	 /0.23 1.80/
	
/0.60
8 /	 /0.89 0.36/	 /0.20
9 /	 /0.62 1.44/	 /0.42-
10 /	 /0.67 1.08/	 /0.38
11 3.60/	 /1.0 0/	 /0.94
12 6.00/	 /2.21 /	 /0.15




15 2.40/	 /0.87 /	 /0.11
16 6.00/	 /2,18 /	 /0.45
17 3.60/	 /1.47 /	 /0.13
18 4.80/
	 /2.02 /	 /0.17
19 2.40/	 /1;35 j	 /0,59
20
fk
1..20/	 /0.96 /	 /0.26
(a)nz .040 gems	 ny	 .027 -0rms
41	 ' f r •	 .{c.	 m,^	 a -n}'	 tm	 .x	 ....	 ..	 ...	 ,r	 ..^ 1 I	 I - . ,_,
Table 20 -Concluded --	 ---
(b)	 Passenger Response Data
Seat 1 2 3 4 5	 6 7	 8 9 1'0
Subject 14 15 20 34 8	 33 32	 19 7 31
Segment Mean- Std.	 Dev.
1 2 2 2 5 2	 2 2	 1 2 4 2.40 1.17
2 2 2 2 3
_	 2	 2 4	 2 2 5 2.60 1.07
3
4 2 3 1 3 2	 2 2	 2 3 4 2.40 0.84
5 2! 2 2 3 2	 2 2	 2 3 4 2.40 0.70
6 2 3 1 3 2	 2 2	 2 3 3 2.30 0.677 2 2 - 3 2	 2 2	 2 3 4 2.44 0.738 2 3 - 3 2	 1 2	 3 2" 2 2.22 0.67g 2 3 _ 3 2	 2 2	 2. 4 2 ?. 44 0.73
1'0 3 3 _ 3 3	 2 4	 2 3 2 2.78 0.67
11 3 3 2 4 3	 1 4	 2 2 2 2.60 0.97
12 4 3 3 3 3	 4 5	 2 3 4 3.40 0.84
13 4 3 3 5 3	 2 3	 3 2 3, 3.10 0.88	 iy14 4 4 2 5 3	 3 3	 2 3 2 3.10 0.99
15 4- 3 2 4 3	 2 3	 2 4 3 3.00 0.82
16 3 5 3 5 4	 3 4	 2 4 5 3.80 1.031 7 4 4 4 4 3	 1 2	 2 3 2 2.90 1.10	 1
18 4 4 3 3 3	 3 3	 2 2 3 3.00 0.67	
----
19 4. 3 2 3 2	 3 2	 3 3 2 2.70 0.67
20 4' 4 2 3 2	 2 3	 2 3 2 2.70 0.82'
Mean 3.00 3.11 2.27 3.58 2.53	 2.15 2.84	 2.11 2.84 3.05 2.76
Std. Dev: 0,,94 0.81 0.80 0.84 0.61	 0.76 0.96	 0.46 0.69 1.08 0.91
F"',
Ik
Table	 21 = Data from UVa Flight 18
(a) Aircraft Motion Data
TIFS Flight 359 September 16, 1974
Segment nZ(R) ny(R)
9 rms grms
I (a) / O T /0F I/ 0T /OP

























Table 21 -Concluded ----
(b) Passenger Response Data
Seat 1 2" 3 4 5 6 7	 8 9 10
Subject 19 7 31 33 15 20 8	 14 32 34
Segment Bean Std.	 Dev.
1' 2 3 4 2 3 3 3	 2 3 3 2.80 0.63
2 3 4 3 4 5 3	 3 5 6 4.00 1.053 2 4; 3 3 3 3 3	 3 5 5 3.40 0.974 3 4 3 4 4; 4 4	 3 5 4 3.80 0.635 5 5 6 5 4 5 5	 3 7 7 5.20 1.23"
6 4 5 3 4 3 4 4	 3 6 5 4.10 0.99
7 5 5 4 3 3' 5 4	 4 5 6 4.40 0.91
g 4 6 5 5 4 5 5	 4 7 5 5-.00 0.949 3 5 4 4 3 3 4	 5 6 7 4.40 1.35
10 5 6 3 4; 3 3' 5	 5 6 6 4.60 1.26
11;' 4 6 4 4 4 4 5	 4 6 7 4.80 1.14
12 3 5' 2 2 3 2 4	 4 4 6 3.50 1.35
13 5 6 5 4 4 4 4	 5 7 7 5.10 1.20	
#14 4 4 4 4 3 3 5	 4 5 6 4.20 0.92
15' 4 5 4 3 3 3 g	 4 4 6' 4.00 0.94
16' 5 5 5 4 4 4 4	 4 7 7 4.90 1.20
17 4 4 4 3 3 - 4	 4 6 6 4.22 1.09
18 4 3' 2 2 3 - 4'	 4 4 6 3.56 1.24
19 5 4 5 4 4 - 5	 4 6 6 4.78 0.83	 --
20 4 4 4 4 3 - 4	 4 7 7 4.56 1.42
Mean' 3.90 4.65 3.90 3.55 3.40 3.75 4.15	 3.80 5.55 5.90 4.27
Std.' Dev. 0:97 0.93 1.02 0.89 0.50 0.93 0.67	 0.77 1.19 1.07 1.21	 --
sTable 22 - Hampton Institute Passenger Subject Characteristics
Subject Number of
Number Acme Sex Previous Flights
3
1 51 F 10-25
2 55 - M 1-3
13 24 M 1-3
4 20 M 10-25
5 34 F 10-25.
6 - 52 F 1-3
7 23 M 10-25
8 34 M 10-25
9 37 F 1-310 26 F 0
11 24 M 10-25
12 18 F 0`
13 63 F 26-49
14 29 F 1-3
15 43 M 10-25 -,
16 31 F 0"
17 24 F 50+
18 53 M 26-49
19 19 h1 4-9
20 34 F 1-3
21 21 F 0
22 47 M 50+
23 35 F 10-25
24 52 F 1-3
25 20 F 10-25
26 21 f 10-25
27 22 F 1-3 9
28_ 34 M 50+
29 51 M 4-9
30 47 F 4-9 1
31 52 M 1-3 a
32 21 F -10-25
33 20 F 1-3
34 24 -F 10-25
35 18 F 0`
36 21 M 10-25'
37 34 M 10-25
38 45 M 50+
39 34 M 26-49
40 29 F 10-25
41 21 F 4-9
-_-
42 20 M 4-9
43 21 M 10-25
44 21 F 10-25










t Number Sex Previous Flig hts
46 20 F 10-25t 47 22 F 1-3
48 24 M 1-3
49 26 F 10-25
r 50 31 M 50+
. 51 55 M52 53 M 26-49+ j
53
54 21 F 1- 3
55 42 F 4-9_
56 21 M 4-9
57 30 F 26-49
5$ 32 F -4-9
59 32 M 26-49
60 29 M 26-49
61 51 M 26-49
62 20 F 10-25
63 62 M 10-25
64 35 M 50+
65 60 F 26-49
` 66 65 F 0
ix 67 60 F 26-49
68 62 F 0
69 23 M 10-25
70 29 M 0
71 23 M 10--25 3
72 37 M 10-25
73 49 M 26-49
k
r 74 24 F 0
75 31 M 50+
76 57 F 50+
77 27 M 4-9
78 34 F 1-3
79 39 M 10-25
80 26 M 0
:	 81 55 F 1-3
82 ' 30 F 1-3









Table 23 - Data From Hampton Institute Flight 1
(a) Aircraft Motion Data
TIFS Flight 329 August 13, 1974











Segment I / OT I / OT I / OT I / OT I / OT
1 .002/.007 .003/.002 0.02/0.05 0.07/0.09 0.02/0.02
w 2 .006/.012 .002/.022 0.03/0.10 0.05/0.85 0.02/0.23
3 .006/.014 .004/:004 0.02/0.09 0.13/0.18 0.05/0.09
4 :004/.052 .020/.025 0.04/0.28 0.82/1.27 0.04/0.33
k 5 .003/.026 :022/.018 0.23/0.15 0.55/0.48 0.9/0.16
6 .006/.009 .033/.008 0.27/0.09 1.29/0.72 0.31/0.04
7 .015/.008 .030/.006 0.15/0.05 1.64/0.57 0.30/0.21
8 .013/.017 :030/.025 0.14/0.14 1.59/1.12 0.24/0.17
9 .126/.071 ;025/.017 0.32/0.24 1.29/1.01 0.20/0.28
r 10 .019/.009 :004/.005 0._05/0.06 0.14/0.15 0.02/0.02
" 11 .060/.041 .014/.010 0.15/0.13 1.12/0.92 0.14/0.14
12 .227/.103 .093/.046 0.55/0.40 3.41/.73 0.64/0.66
13 .016/.010 ..009/.007 0.06/0.07 0.55/0.45 0.08/0.11
14 .062/.040 ..014/;009 0.29/0.24 2.66/1.35 0.40/0.33
15 .106/.042 .055/.023' 0.-70/0.30 4.33/1.69 0.74/0.39
16 .009/.007 .006/.005 0.03/0.04 0.26/0.16 0.07/0.03
17 .165/.11°6 ~'.072/.086 0.31/0.36 2.69/2.12 0.69/0.72
18 .034/.015 .009/`;005 0.10/0.07 0.55/0.30 0.07/0.07
19 .101/.046 .009/:007 0.27/0.,22 0.72/0.53 0.29/0.14







	 ....._...... .,._ .
Subject 6 $ 1 3 9 2 10 7 5
k	 Segment Mean Std.	 Dev.t,
1 2 3 1 1 2 2 3 2	 - 3 2.11 0.78
2 2 5 2 2 3 2 5 3	 - 2 2.89 1.273 2 2 1 1 2 2 4 2	 - 2 2.00 0.87
4 3 6 3 4 5 4 7 3 -3 4.22 1.48
5 2 6 3 3 6 3 6 3 4 4.00 1.58
6 2 3 1 1 4 2 1 2	 - 2 2.00 1.00
7 1 3 1 1 4 2 4 2	 - 2 2.22 1.20
8 2 5 2 2` 5 3 7 3	 - 4 3.67 1.73
9 2 6 2 5 6 4 7 3	 - 3 4.22 1' .86
10 2 4' 1 1 2 1 3' 2	 - 2' 2.00 1.00
i.
11 3 4 1 3 5 3 6 2	 - 3 3.33 1.50
12 4 6, 3 6 7 5 7 4	 - 5 5.22 1.39
13 2 4 1 1 2 1 4 2	 - 3 2.22 1.20
`	 14 2 4 2 1 4 2 -5 2	 - 2 2.67 1.32
15 3 5 3 3' 6 3 7 3	 - 4 4.11 1.54
16 2 2 1 1 4 1 2 2 2 1.89< 0.93
17 4 6 3 5 7. 5 7 3	 - 6 5.11 1.54
18 2 4 1 1 3 2 1 2 2 2.00 1.00
19 2 4 1 1 2 1 4 2	 - 3 2.22 1.20
20 2 5' 2 4 5 3 6 3	 - 4 3.78 1.39
Mean 2.30 4.35 1.75 2.35 4.20 2. 555 4.80 2.50	 - 3.05 3.09






^a] r%I 1.4Cat L	 [-IU6IUII	 Ual.a
TIFS Flight 335 August 15, 1974
nz(R) ny(R) 9(R) p(R) r(R)
gyms 9rms (deg/sec)rms (deg/sec)rms (deg/sec)rms
Segment I / OT I	 /,OT I / OT I / OT
—12  OT
`	 1 .126/.073 0 1. 002 0 I0.10 0 /0.17 0 /0.02
2 .019/.007 0"J.005 0 /0.03 0 /0.08 0 /0.03
3 .227/.103 0 /.002 0 /0.13 0 /0.12 0 /0.03
t	 4 .060/.038 0 /. 003 0 /0.05 0 /0.09 0 /0.02
5 .126/.069 .025/.020 0 /0.10 0 /1.20 0 /0.41
6 .019/.007 .004/.004 0 /0.03 0 /0.22 0 /0.087
.227/.105 .093/.045 0 /0.13 0 /0.26 0 /0.13
8 .060/.039 .014/.009 0 /0.05 0 /0.12 0 /0.04
9 .126/.076 .025/.018 0.32/0.25 1.29/1.00 0.2 0/0. 31
10 .019/.012 .004/.013 0.05/0.09 0.14/0.74 0.02/0.15
11 .060/.037 .014/.008 0.15/0.14 1.12/0.85' 0.14/0.15
12 .227/.082 .093/.029 0.55/0.33 3 .41 /1.46 0.64/0.45
13 .016/.010 .009/.007 0.06/0.05 0.55/0.40 0.08/0.13
14 .062/.040 .014/.009 0.29/0..27 2.66/1.32 0.40/0.32
!	 15 .106/.044 .055/.023` 0:70/0.30 4.33/1.62 0.74/0.42
16 .009/.021 .006/.009 0.03/0.06 0.26/0.50 0.07/0.11
17 .165/.112 .072/.041 0.31/0..34 2.691/2.15 0.69/1.00'
18 .034/.017 .009/.007 0.10/0.57 0.55/0.41 0.07/0.08
19 .101/.048 .009/.007 0.2710.20 0.72/0.50 0.29/0.12
20
E
.126/.074 .025/`.017 0.32/0.25 1.29/0.89 0.20/0.30
i,
7
Table 24 -Concluded ------.
(b) Passenger Response Data
Seat 1 2 3 4 5 6 7	 8 9 10
Subject 18 13 17 20 16 15 11	 12 21 14
Segment Mean Std.	 Dev.
F,
1 2 2 2 2 2 2 6	 3 4 2 2.70 1.34
2 1 2 11 i 1 1 1	 2 2 2 1.40 0.52
3 4 2 3 2 3 3 5	 1 5 5 3.30 1.42
4 1 2 1 1 1 1 2	 2 2 3 1.60 0.705 4 3 3 2 2 4 5	 4 6 5 3.80 1.32
6 1 5 1 1 1 1 1	 2 1 2 1..60 1.26
7 5 7 5 2 5 7 7	 7 7 7 5.90 1.66
8 2 6 1 1 2 2' 2	 2 2 5 2.50 1.65
9 5 2 2 2 4 5 7	 4 7 5 4.30 1.89
10 2 2 1 1 3 2 4	 2 2 2 2.10 0.88
11 1 2 1 1 2 2 5	 4 3 4 2.50 1.43
12 6 7> 5 3 5 6 7	 6 7 6 5.80 1.23
13 1 2 1 1 2 1 2	 4 2 4 2.00 1.15
f, 14 2 2 1 1 2 1 4	 4 5 2 2.40 1.43 t
15 5 6 3 4 4 5 7	 5 7 5 5.1 1.29
16 2 2 1 1 1 1 2	 4 2 3 1.90 0.99
17 5 7 5 3 4 6 7,	 6 7 7 5.70 1.42
18 1 2 1 1 2 2 1	 4 4 3 2.10 1.20 Y.
` 19 1 2 1 1 2 1 1	 1 3 2 1.50 0.71
20 4 6 2 2 4 4 5	 3 5 3 3.80 1.32
Mean 2.75 3.55 2.05 1.65 2.60 2.85 4.05
	 3.50 4.15 3.85 3.10
4
t
Std.	 Dev. 1.77' 2.11 1.47 0.88 1.31 2.01 2.35	 1.67 2.13 1.69 1.93
a
OrF
Table 25 - Data From Hampton Institute Flight 3
(a) Aircraft Motion Data
TIFS'Flight 340 September 10, 1974
nz(R) ny(R) q(R) p(R) r(R)
g rins grins (deg/sec)rms (deg/sec)rms (deg/sec)rms
Segment I / OT I / OT I / OT I / OT I / OT
1 .003/.006 .003/,002 0.02/0.04 0.07/0.07 0.02/0.02'
2 .008/.015 ;002/..024 0.03/0.10 0.05/0.85 0.02/0.20
3 .007/.014 :004/.002 0.02/0.11 0.13/0.08 0.05/0.02
"4 .005/.01,4 .022/.019 0.04/0.16 0.82/0.89 0.04/0.20
5 .004/0.13 .024/.009 0.23/0.14 0.55/0.29 0.19/0.07
6 .007/.006 .037/:009 0.27/0.05' 1.29/0.65 0.31/0.05
7 .019/.014 .033/1.003 0.15/0.10 1.64/0.13 0.30/0.03
8 .016/.018 .033/:027 0.14/0.11 1.59/1.03 0.24/0.11Q
.157/.096 .028/.020 0.32/0.27 1.29/0.93 0.20/0.28
10 .024/.007 .004/.003 0.05/0.03 0.14/0.06 0.02/0.02
11 .075/.050 .015/.010 0.15/0.15 1.11110,87 0.14/0.74
12 .248/.090 .103/.028 0.55/0.30 3.41/1.09 0.64/0.33
13 .020/.009 :010/.005 0.06/0.05 0.55/0.20 0.08/0.06
14 077/.052 .016/.009 0.29/0.24 2.66/'1.33 0.40/0.32
15 .132/.058 .061/.027 0.70/0.30 4.33/1.68 0.75/0.38
16 .011/.012 .007/.002 0.03/0.09 0.26/0.10 0.07/0.03
17 .206/.130 .080/.047 0.31/0.26 2.69/1.26 0.69/0.65
18 .042/.019 .010/.006 0.10/0.06 0.55/0.29 0.07/0.07	 1
19 .126/.061 .010/.008 0.27/0.27 0.72/0.52 0,29/0.13
20 .157/.103 .028/;022 0.32/0.32 1.29/0.94 0.200/0.28
►w
kTable 25 -Concluded
(b) Passenger Response Data
Seat 1 2 3 4 5 6 7	 8 9 10
Subject 30 25 27 28 31 23 22	 24 29 26
Segment Mean Std.	 Dev.
1 1 1 2 2	 ', 1 1 2,	 1 4 1 1.60 0.97
2 3 4 6 3- 2 5 5	 4 3 1 3.60 1.51
3 2 2 1 1 2 2 2	 3 3 1 1.90 0.74	 --
4 2 5 3 3 2 6 4	 5 4 1 3.50 1.58
5 3 6 5 3' 3 7" 5	 4 4 1 4.10 1.73
6 1 1 2 1 1 2 1	 2 3 1 1.50 0.71
7 1 1 2 1 1 1 2	 2 2 1 1.40 0.52
8 2 6 3 3' 2 6 5`	 4 4 1 3.60 1<.71
9 2' 7 7 3 5 7 6	 5 5 2 4.90 1.97	
!
110 1 1 1 1 1 2 2	 1 2 1 1.30 0.48
11 1 4 6 2 2 6 3-	 3 4 1 3.20 1.81
112 2 6 5 4' _5 7 5	 5 4 1 4.40 1.78
13 1	 '' 1 7 1 1 1 2	 1 3 1 1.90 1.91	 a
14 1 1 1 2 2 4 3	 3 4 1 2.20 1.23
15 2 7 5 3 5 7 6	 6 4 3 4.80 1.75
16 1 1 1 1 1 1 1	 1 2 1 1.10 0.32
17 4 7 7 5 6 7 7	 7 5 3 5.80 1.48
18 2 1 1 1 1 1 2	 1 3 1 1.40 0.70	 l
19 1 2 1 1 1 2 2	 1 3 1 1.50 0.71	 $
20 2 2 7 3 3 6 5	 4 4 1 3.70 1.89
Mean 1.75 3.30 3.65 2.20 2.35 4.05 3.50	 3.15 3.50 1.25 2.87
Std.	 Dev. 0.85 2.45 2.43 1.20 1.63 2.54' 1.85	 1.87 0.89 0.64 1.94	 a
,.
TIFS Flight 341 September 10, 1974
nz (R) ny(R) q(R) p(R) r(R)
grms grms (deg/sec)rms (deg/sec)rms (deg/sec)rms
Segment I / OT I / OT I / OT I / OT I / OT
1 .157/.105 0 /.002 0 /0.12 0 /0.10 0 /0.03
2 .024/.006 0 /.002' 0"/0.33 0 /0.06 0 /0.023 .284/.115 0 /.003 0 /0.14 0 /0.16 0 /0.04
4 .075/.048 0 /.029 0 /0.07 0 /0.09 0 /0.025 .157/.100 .028/.022 0 /0.13 0 /0.20 0 /0.08
6 .024/.005' .004/.003 O /0.03 0 /0.07 0 /0.02
7 .284/.120 .103/.046 0 /0.14 0 /0.76 0 /0.13
8 .075/.053 .015/.011 0 /0.06 0 /0.09 0 /0.03
9 .157/.087 ,028/.020 0.32/0.27 1.29/0.85 0.20/0.29
10 .024/.004 .004/.002 0.05/0.06 0.14/0.10 0.02/0.02
11 .075/.048 .015/-.008 0.15/0.14 1.12; 0.79 0.14/0.13
12 .284/.109 .103/.030 0.55/0.33 3.41/1.38 0.64/0.38
13 .020/.009 .010/.005 0.06/0.05 0.55/0.24 0.08/0.06
14 .077/.050 ,016/.008 0.29/0.23 2.66/1.27 0.40110.32
15 .132/.057 .061/.026 0.70/0.28 4.33/1.54 0.74J0.39
16 .011/.006 .007/.004 0.03/0.05 026/0.23 0.07/0.06
17 .206/.119 .080/.046 0..31/0.26 2.69/1.19 0.69/0.6518 .042/.015' .010/.005 0.10/0.07 0.55/0.30 0.07/0.05
19 .126/.061 .010/.008 0.27/0.20 0.72/0.46 0.29/0.1320 .157/.086 .028/.021 0.32/0.27 1,_29/0.86 0. 20/0.28
r
Segment Mean Std. Dev.
1, 4 2 5 3 4 4 2 1 4 2 3.10 1.292 1 1 i i 2 i 1 1 2 1 1.20 0.42
3 5 3 7 3 5 5 4, 1 3 2 3.88 1.75
4 2 2 2 1 3 4 1 1 2 1 1.90 0.99
5 5 2 1 3 4 6 2 2 4 2 3.10 1.60
6 1 1 7 1 2 1 1 1 2 1 1.80 1.87
7 5 2 3 4 6 6 5 2 4 2 3.90 1.60
8 3 1 2 3 2 2 2 1 2 1 1.90 0.74
9 5 4 5 3 5 5 5 2 4 2 4.00 1..25
10 1 1 1 i 2 1 1 1 2 1 1.20 0.42
11 3 1 1 1 2 4 2 1 2 1 1.80 1.03
12 5 6 5 4 b 6 5 2 5 3 4.70 1.34	 .
13 2 2 1 1 2 1 1 1 2 1 1.40 0.52
14 4 4 2 3 4 4 2 2 3 1 2.90 1.10
15 6 6 2 4 6 6 3 2 5 2 4.20 1.81
16 2 1 2 1 2 1 1 1 2 1 1.40 0.52
17 6 7 7 5 6 7 6 4 5 2 5.50 1.58
18 2 1 1; 2 2 1 1 2 1 1.50 0.53
19 2 2 2 1- 2 2 1 1 2 1 1.60 0.52
20 5 6 1 3 5 4 3 2 4 2 3.50 1.58
Mclean 3.45 2.75 2.95 2.35 3.60 3.60 2.45 1.50 3.05 1.50 2.72
Table 27- Data From Hampton Institute Flight 5
(a) Aircraft Motion Data
TIFS Flight 343
n z( R ) ny(R) 9(R) p(R)
g rms grms (deg/sec)rms (deg/sec) rms
Segment I / OT I / OT I / OT I / OT
1 .003/`.008 .003/.003 0.02/	 .04 0.07/0.18
2 .008/.016 .002/.025 0.03/0.09 0.05/0.82
3 .007/;005: .004/.003 0.02/0.04 0.13/0.07
4 .005/.018 .022/.018 0.44/0.25 0.82/0.88
5 .004/.011 .024/.011 0.23/0.14 0.55/0.40
6 .007/.007 .037/,00' 0.27/0.05 1.29110.63
7 .019/.008 .033/.003 0.15/0.03 1.64/0.11
8 .016/.018 .033/.028 0.14/0.12 _ 1.59/1.13
9- .157/.096 .028/.020 0.32/0.27 1.29/0.93
10 .024/.006 .004/.003 0.05/0.03 0.14/0.22
11 .075/,052: ,015/.009 0.15/0.15 1.12/0.86
12 .284/.113 .103/.039 0.55/0.36 3.41/1.35
13- .020/.009 .010/.009' 0.06/0.09 0.55/0.62
14' .077/.053 :' .016/.009 0.29/0.23 2.66/1.38
15 .132/.057 - .061/.027'_ 0.70/0.31 4.33/1.69
16 ' ,011/.007 ' .007/.003 0.03/0.39 0.26/0,15
17 .206/.132 , .080/.047 0,31/0.28 2.69/1.25
18 .042/.018. .010/,005 0.10/0.07 0.55/0.28
19 .126/.063' .010/.009- 0.27/0.21 0.72/0.50



























(b)	 Passenger Response Data
Seat 1 2 3 4 5	 6 7	 8 9 10
Subject 40' 33 32 34` 41	 39 35	 38 37" 36
Segment Mean Std. Dev.
1 1 2 1 2 5	 4 3	 1 2 2 2.20 1.34
2 2 4 4 5 5	 3 5	 2 3 2 3.50 1.27
3 2 2 1 3 4	 4 3	 1 3 1 2.40 1.174 4 4 2 4 5	 5 5	 3 3 3' _3.80 1.03
5 5 3 4 3 6	 5 4	 4 4 4 4.20 0.92
6 2 2 2 2 4	 2 2	 1 2 1 2.00 0.827
2 2 2 1 4	 5 2	 1_ 2 1 2.20 1.32'
8 4 4 5 4 6	 5 44 3 4 4.30 0.82
9 6 5 5 7 7	 7 3	 5 5 5 5..50 1.27
10 1 1 2 1 5	 4 1	 1 2 1 1.90 1.45
11 2 -2 2 4 5	 5 2	 2 4 3 3.10 1.29
12 6 4 6 7 7	 6 6	 5 6 6 5.90 0,.88
13 2; 1 2 1 4	 4 2	 1 2 2 2.10 1.10
14 3 2 4 5 6	 5 3	 3 2 2 3.50 1.43
15 7 4 6 5 7	 6 4	 5 4 5 5.30 1.15
16 2 2 3 1 5	 4 1	 1 2 2 2.30 1..34
17 7 4 7 7 7	 7 6	 6 3 5 5.90 1.45
18 1 2 2 1 6	 4 1	 1 2 2 2.20 1.62
19 2 2 2 3 5'	 4 1	 1 2 2 2.40 1.26
20 5 2 6 4 7	 6 4	 5 3 3 4.50 1.58
Mean 3.30 2.70 3.40' 3.50 5.50	 4.75 3.10	 2.65 2.95 2.80 3.47

























	 Data From Hampton Institute Flight 6
(a) Aircraft Motion Data
TIFS Flight 344	 September 11, 1974
nz (R)	 nv(R)	 q(R)	 p(R)	 r(R)
g rms grms (deg/sec)rms (deg/sec)rms
Segment I_/ OT I	 /'OT I / OT I / OT
1 0 /.005 0 /.007 0 /0.03 0 /0.18
`	 2 0 /.005 0 /.002 0 /0.03 0 /0.08
3 0 /.006 0 /.003 0 /0.04 1.22/1.13
4 0 /.006 0 /.003 0 /0.04 2.90/1.61
5 0 /.006 0 /.006 0 /0.04 4.33/1.51
6 0 /.005 0 %.002' O /0.03 0.26/0.13
7 0 /.007 0 /.007 0 /0.04 1.22/1.17
8 0 /.008 0 /.005' 0 i0.05 2.90/1.64-
9 .157/.102 .028/.021 0.32/0.27'` 1.29/0.92
10 .024/.006- .004/.002 0.05/0.03 0.14/0.11
11 .075/.052 .015/.010 0.15/0.14 1.12/0.86
12 .284/.129' .103/.045 0.55/0.37 3.41/1.46
13 .020/.012 .010/,009 0.06/0.05 0.55/0.19
14 .077/.053 .016/.009 0..29/0.24 2.66/1.31
f 	 15 .132/.060 .061/:027 0.70/0.30 4.33/1.66
16 .0111.006 .007/.003 0.03/0.03 0.26/0.08
17 .206/.147 :080/.040 0.31/0.68 2.69/1.24
18 .042/.019 :010/.005 0.10/0.05 0,55/0.28
19 .126/.065 .010/,009 0.27/0.21 0.72/0.51
20 .157/.103 .028/.022 0.32/0.28 1.29/0.93
Table	 28-Concluded
(b) Passenger Response Data
Seat 1 2 3 4 5 6 7	 8 9 10'
Subject 38 41 39 34 33 35 40	 32 37 36
Segment Mean Std.'Dev.
1 1 4 3 1 2 1 1	 2 2 2 1.90 0.99
2 1 3 3 1 2 2 2	 2 2 3 2.10 0.74
3 1 4- 4 1 1 2 2	 4 2 3 2.40 1.26
4 2 5 5 1 2 2 2	 2' 2 4 2.70 1.42
5 3 5 5 1 2 2 3	 5 2 4 3.20 1.48	 I6' , 1 4 4 1 2 2 2	 1 2 1 2.00 1.15
7 1 5 4 1 2 2 3	 5 2 2 2.70 1.49
8 2 4 4 1 2 2	 5 3 4 2.90 1.29
9 5 6 6 4 3 3 6	 7 4 5 4.90 1.37
10 ' 1 4 3 1 2 2 2	 2 2_ 2 2.10 0.88
11 3 5 4 2 2 2 3	 5 2 3 3.10 1.20
12 6 7 6 6 4 5 6	 7 6 6 5.90 0.88
13 1 5 3 2 2 2 1	 2 6 2 2.60 1.65
14 4 6 5 4 2 2 3	 2 2 3 3.30 1.42
15 5 7 6 5 4 4 5	 7 3 5 5.10 1.29
16' 1 5 3 1 2' 2 1	 7 2 2 2.60 1.96
17 5 7 6 6 5 5 7	 7 6 5 5.90 0.88	 i
18 1 5 3 2 .4 2 1	 2 2 2 2.40 1.26	 -.
19 1 5` 4 3 2 2 2'	 2 3 3 2.70 _	 1.16
20 4 7 6 5 5 5 6	 6 6 5 5.50 0.85
Mean 2.45 5.15 4.35 2.45 2.60 2.55 3.00	 4.10 3.05 3.30 3.30
Std.	 Dev. 1.76 1.18 1.18 1.85 1.14 1.19 1.92'	 2.22 1.61 1.38 1.78	 ~^ M
I, a
i"`''
firms, grms (deg/sec)rms (deg/sec)rms (deg/sec)rms
Segment I/O I / O I /0T I /OT I / O
1 .003/.075 .003/.002 0.02/0.04 0.07/0.08 0.02/0.02
2 .008/.016 .002/.025 0.03/0.10 0.05/0.88 0.02/0.22
3 .007/.005 .004/.002 0.02/0.03 0.13/0.07 0.05/0.02
4 .005/.018 .022/.020 0.44/0.23 0.82/0.85 0.04/0.20
5 .004/.023 .024/.017 0.23/0.21 0.55/0.39 0.19/0.15
6 .007/.007' .037/.008 0.27/0.05 1.29/0.61 0.31/0.05
7 .019/.008 .033/.002 0.15/0.04 1.64/0.13 0.30/0.03'
8 .016/.019 .033/:027 -0.14/0.12 1.59/1.10 0.24/0.15
9 .157/.099 .028/.019 0.32/0.28 1.29/0.92 0.20/0.28
10 .024/.006 .004/.002 0.05/0.03 0.14/0.06 0.02/0.02
11 .075/.051 .015/.010 0.15/0.15 1.12/0.86 0.14/0.13
12 .284/.114 .103/.040 0.55/0.38 3.41/1.39 0.64/0.52
13 .020/.010 .010/.005 0.06/0.06 0.55/0.17 0.08/0.07
14 .077/.052 .016/.009 0.29/0.25 2.66/1.34 0.40/0.33
15 .132/.058 ,061/.026 0.70/0.30 4.33/1.69 0.74/0.39
16 .011/.006 .007/.003 0.03/0.04 0.26/0.09 0.07/0.02
17 .206/.147" .080/.039 0.31/0.76 2.69/1.32 0.69/0.61
18 .042/.018 .010/.005 0.10/0.06' 0.55/0.28 0.07/0.06
19 .126/.063 .010/.009 0.27/0 21 0.72/0.52 0.29/0.13'
20 .1;57/.097 .028/.021 0.32/0.29 1-.29/0.93 0.20/0.30
Table 29 =Concluded
(b) Passenger Response Data
Seat 1 2 3 4 5 6 7	 8 9 10`
Subject 43 18 44 48 49 47 45	 46 51 50
Segment Mean Std. Dev.
1 2 1 1 2 1 2 4	 1 5 2 2.10 1.37
2 3 4 2 3 3 2 4	 3 5 5 3.40 1.07
3 3 2 1 1 1 2 2	 1 4 2 1.90 0.99
4 5 3 2 3 5, 2 4	 3 5 5 3.70 1.25
5 5 4 2 4 4 2 4	 4 5 4 3.80 1.03
6 1 1 1 1 2 4	 1 2 2 1.60 0.97
7 2 1 1 2 1 2 3	 2 3 2 1.90 0.74
g 5 4 2 3 4 2 3_	 4 6 5 3.80 1.32
9 6 6 3 4 6 2 5	 6 6 6 5.00 1.49
10; 1 1 1 1' 1 2 4	 2 4 2 1.90 1.20
11 4 4 2 1 2, 2 2	 4 3 4 2.80 1.14
12 7 6 4 5 5 2 5	 7 7 6 5.40 1.58
13 1 2, 1 1 1" 2 4	 2 2 2 1.80 0.92
14 2 3 2 2 1 2 4	 4 3 2 2.50 0.97
15 6 5 3 5 5 2 5	 5 5 5 4.60 1.17
16 1 1 1 1 1 2 1	 2' 2 2 1.40 0.52
17 4 6' 2 2 5 2 6	 2 6 2 3.70 1.89
18 ` 2 2 1 1 1 2 4	 2 2 2 1.90 0.88
19 , 2 3 2 2' l 2 2	 3 2 2 2.10 0.57
20' 3 5 4 4 3 2 1	 4 5 5 3.60 1 .35
Mean' 3.25' 3.20 1.90 2.40 2.60	 2.00 3.55	 3.10 4.10 3.35 2.95
Std.	 Dev. 1.89 1.79 0.97 1.39 1.85 0.00 1.36	 1.65 1.62' 1.60 1.62
Table 30 - Data From Hampton Institute Flight 8
(A) Aircraft Motion Data
TIFS Flight 347 September 12, 1974
nz( R ) ny(2) q(R) p(R) r(R)
grms grms (deg/sec)rms (deg/sec)rms (deg/sec)rms
Segment I / OT I / OT I / OT I /_OT I / OT
1 .284/.105 :103/.041 0"/0.18 0 /0.34 0.64/0.56
2 .024/.008 .004/.003 0 /0.05 0 /0.10 0.02/0.02
3 .075/.050 :015/.010 0 /0.07 0 /0.13, 0.14/0.12
4 .157/.098 .028/.021 0 /0.13 0 /0.26 0.20/0.30
5 0 /.007 .034/.022 0 /0.04 2.90/1.48 0.26/0.26
6 0 /.007 .021/.019 0 /0.04 0.92/0.76 0.15/0.22
7 0 /.007 .028/.012 0 /0.06 0.99/0.49 0.15/0.17
8 0 /.006 .016/,009 0 /0.04 2.66/1.29 0.40/0.31
9 .157/.097 .028/.020 0.32/0.28 1,.29/0.91 0.20/0.30
10 .024/.006 .004/.003 0.05/0,03 0.14/0.14 0.02/0.02
11 .075/.051 .015/.009 OJ5/0.15 1.12/0.85 0.1 4/0.15
12 .284/.113 .103/.039 0.55/0.36 3.41/ 1.34 0.64/0. 55
13 .020/.010 .010/.005 0.06/0.06 0.55/0.21 0.08/0.08	 z
14 .078/.052 ,016/.009 0.29/0.26 2.6611.47 0.40/0.37	 ^----
15 .132/.059 .061/.027 0.70/0.30 4.33/1.65 0.74/0..40
16 .011/.007' .007/.003 0.03/0.03 0.26/0.26; 0.07/0.03
17 .206/.092 .080/.032 0.31/0.17 2.69/1.04 0 .69/0.47
18 .042%.018 .010/,006 0.10/0.05 0.55/0.31 0.07/0.07
19 .126/.064 .010/.010 0.27/0.22 0.72/0.71 0.29/0.14






(b)	 Passenger Response Data
Seat 1 2 3 4 5 6 7 8 9 10
Subject 45 18 44 48 49 46 43 47 51 50
Segment Mean Std. Dev.
1 6 7 4 5 3 6 5 2 6 5 4.90 1.52
2" 4 1 1 1 1 2 1 2 2 2 1.70 0.95
3 4 3 1 1 1' 2 2 2 4 2 2.20 1.14
4 5 5 3 2 3 3 5 2 5 5 3.80 1,32
5 4 4 2 2 2_ 3 5' 2 5 4 3.30 1.25
6 4 3 1 2 1 2 3 2 4 4 2.60 1.17
7 3 3 2 2 1 2 2 2 4 3 2.40 0.84
8 3 2 2 2 1 2 4 2 4 2 2.40 0.97
9 6 7 4 2 5 6 5 2 5 5 4.70 1,.64
10 4 2 l 2 1 2 1 2' 5 2 2.20 1.32
11 4 3 2 2 1 2 2 2 4 3 2.50 0.97
12 5 6 4 4 6 5 6 2 6 5 4.90 1.29
13 4 1' 1 1 1 2 1' 2 2 2 1.70 0.95
14 4 4 2 2 2 4 4 2 5 2- 3.10 i.2015 4 5 4 4 6 3 7 2 5 5 4.50 1.43
16 3 1 1 1 1 2 1 2' 2 2 1.60 0.70
17 6 7 2 2 3 2 7 2 6 2 3.90 2.28
18 4 2 1 1 1 2 1 2 4 2' 2.00 1.15
19 4 2 1 1 1 2 2 2 3 2 2.00 C.94
20 5 5 3 2 5 4 4 2 5 4 3.90 1.20
Mean 4.30 3,65 2.10 2.05 2.30 2.90 3.40 2.00 4.30 3.15 3.02





Table 31 - Data From Hampton Institute Flight 9
(a) Aircraft Motion Data
T.IFS Flight 348	 September 12, 1974
nz(R)	 ny(R)	 q(R)	 P(R)	 r(R)
fi rms	 9rms	 (deg/sec)rms	 (deg/sec)rms	 (deg/sec)rms
0	 I	 0	 I	 0	 I / O	 I/OSegment	 I_ / T
	
/ T	 / T
	
T	 T
1 .023/.011 .009/.005 0.07/0.07 0.39/0.18- 0.07/0.07
2 .173/.104 .034/.021 0.36/0.30 2.90/1.71 0.26/0.29
3 .072/.035 .028/.014 0.08/0.09 0.99/0.46 0.43/0.15
4 .081/.089 .033/.032 0.18/0.31 1.22/1.29 0.33/0.62
5 .057/.051 .021/.018 0.10/0.12 0.92/0.77 0.15/0.25
6 .125/.109 .043/.028 0.22/0.26 1.49/1.37 0.32/0.45
7 .072/.055 .018/.012 0.16/0.14 1.13/0.83 0.22/0.26
8 .004/.009 .007/.004 0.02/0.04 0.14/0.11 0.05/0.05
9 .122/.025 .017/.010 0.46/0.10 1.32/0.61 0.23/0.11
10 .025/.013 .013/.006 0.04/0.06 0.65/0.2 0,14/0.09
11 .153/.075 .059/.031 0.31/0.26 2.03/1.13 0.45/0.50
12 .014/.011 .003/.006 0.05/0.06 0.1,7/0.18. 0.04/0.07
13 .048/.033 .027/.011 0.08/0.09 0.75/0.45 0.16/0.11
14 .106/.053 .040/.025 0.18/0.15 2.23/1.04 0.40/0_.33
15 .026/.029 .008/.005 0.06/0.09 0.61/0.46 0.14/0.12
16 .153/.064 .054/.024 0.29/0.17 2.14/0.78 0.39/0.27
17 .020/.008 .004/.003 0.04/0.04 0.16/0.07 0.02/0.03
18 .074/.048 .025/.012 0.18/0.16 1.32/0.53 0.30/0.23
19 .059/.036 .014/.009 0.14/0.10 0.97/0.66 0.24/0.21




(b) Passenger Response Data
Seat 1 2 3 4 5 6 7 8 9 10
Subject 62 61 55 60 64 63 58 59 56 57
Segment Mean Std.'Dev.
1 1 1' 1 4 2 1 1 2_ 3 1 1.70 1.06
2 2 3 5 5 4' 3 2 4 5 5 3.80 1.23
3 1 2; 2 4 2 3 1 2 3 3 2.30 0.95
4 2 2 4 5 4 5 2 3 6 3 3.60 1.43
5 1 2 2 4 3 5 1 2 2 3 2..50 1.27
6 3 3 5 5 5 5 4 4 4 3 4.10 0.88
7' 1 2 2 3 3 4 1 2 3 4 2..50 1.08
8' 1
i
2 2 2 4 1 1 1 2 1,.70 0.95
9 1 1 4 2 2 4 1 1 2 2 2.00 1.15
.	 10 1 1 1 4 2 4 1 1 2 1 1.80 1.23
11 3 3 5 5 4 5 5 4 5 4 1.30 0.82
12-. 1 2' 2 4 3 4 1 1 _' 3 2 2.30 1.16
13' 1 1 1 4 2` 5 1 _ 2 5 l 2.30 1.70
14' 2 2 2 5 5 6 2 3 4 3 3.40 1.51
15;, 1 1 2 4 r 5 1 1 2 2 2.30 1.49
16; 2 2 2 5` 5 6 3 4 6 5 4.00 1.63
17 1 1 1 4 3 4 1 l 1 1 1.80 1.32
18; 2 2 5 5 5 6 4 4 5 6 4.40 1.43
19 1 1' 2 5 3 5 1 1 3 3 2.50 1.58
20 1 2 1 5 2: 5 1 2 3 1 2.30 1.57
Mean 1.45 1.75 2.55 4.20 3.25 4.45 1.75 2.25 3.40 2.75 2>.78
Std.	 Dev. 0.69 0.72 1.50 0.95 1.16 1.19 1.25 1.21 1.54 1.48 1.53
Table 32= Data From Hampton Institute Flight 10
(a)	 Aircraft Motion Data
TIES Flight 348	 September 12, 1974
nz(R)	 ny(R)	 q(R)	 p(R)	 R(R)
g rms	 grms	 (deg/sec)rms	 (deg/sec)rms
	
(deg/sec)rmS	 — ---,
Segment	 I / OT 	I / OT 	I / OT 	I / OT 	I / OT








	 .028/.003	 0.32/0.03	 1.29/0.07	 0.20/0.02
10	 .024/.021	 .004/.006










14	 .077,/.051	 .016/.018	 0.29/0,.12	 2.66/0.05	 0.4010.16
15	 .132/.101
	 .061/.022	 0.70/0.22	 4.33/1.28	 0.74/0.32




.080/.008	 0.31/0.05	 2.69/0.57	 0.69/0°.23
18	 .042/.021
	
.010/.008	 0.10/0,08	 0.55/0.54	 0.07/0.20
19	 .126/.017'	 .010/.006
	 0.27/0.04	 0.72/0.27	 0.29/0.21	 - -	 —
20	 .157/.008	 .028/.007	 0.32/0.04
	 1.29/0.34	 0.20/0.07
f
t	 Segment Mean Std.'Dev.
4
5
6 - - - - - - - - - - - -
8'
9 5 6 5 4 5 4 5 2 3 3 4.20 1.23
E	 10 5 3 3 .1 1 2 1 1 1 2.20 1.48
11 5 4 4 1 4 3 2 1 2 3 2.90 1.37
12 7 7 5 5 5 5 5 2 3 6 5.00 1.56
13 5 3 1 1 3 1 1 1 1 - 1.89 1.45
14 6 5' 2 1 4 3 2 1 2 - 2.89 1.76
15 7 7 4 4 5 4 6 2 3 2 4.40 1.84
16 5 3 2 1 4 1 2 1 1 1 2.10 1.4517 7 6 5 5 5 6 6 1 4 5 5.00 1.63
18 5 4 2 1 4' 1 2 1 1 2 2.30 1.49
19 6 3 1 3 1 2 1 1 l 2.00 1.63
20' 7 7' 4 4 4' 4 5 2 3 2 4. '20 1.75
l
Mean 5.83 4.83 3.17 2.42 4.17 2.83 3.33 1.33 2.08 2.60 3.27
Std.	 Dev. -0.94, 1.70 -1.53 - 1.78 0.72 1.80 1.87 0.49 1.08 1.71 1.89
k
September 17, 1974
nz(R) ny(R) q(R) p(R)
r(R)
9rms gyms (deg/sec)rms (deg/sec)rms (deg/sec)rms
Segment I / OT I / OT I / OT ' I / OT
I / OT
1 .003/.007 .003/..002 0.02/0..04 0.07/0.10 0.02/0.02C
2 .008/.020 .002/.024 0.03/0.13 0.05/0.83 0.02/0.21
3 .007/.007 .004/.003 0.02/0.05 0.13/0.17 0.05/0.02
4 .005/.019 .022/.-021 0.44/0.27 0.82/0.89 0.04/0.21
5 .004/.013 :024/.018 0.23/0.16 0.55/0.43 0.19/0.14
6 .007/.012 .037/.008 0.27/0.08 1.29/0.97 0.31/0.20
7 .019/.007 .033/.003 0.15!0.04 1.64/0.13' 0.30/0.03
8 .016/.019 -.033/.029 0.14/0.11 1.59/1.11 0.24/0.16
9 .157/.097 .028/.022 0-.32/0.26 1.29/0.95 0.20/0.29
10 .024/.018 .004/.009 0.05/0.06 0.14/0.20 0.02/0.09
11 .075/.056 .015/.011 0.15/0.15 1.12/0.88 0.14/0.16
12 .254/.116 .103/.041 0.55/0.36 3.41/1.41 0.64/0.54
13 .020/.024 .010/..009 0.06/0..08 0..55/0.36 0.08/0.09
14
.077/.053 .016/.011 0.20/0.25 2.66/1.46 0.40/0.35
15 .132/.059 .061/.028 0.70/0.30 4.33/1..83 0.74/0.41
16 .011/.007 .007/.003 0.03/0.04 0.26/0.11 0.07/0.03
1/ .206/:122 .080/.041 0.31/0.21 2.69,1.17 0.69/0.57
18 .042/.015 .010/.007 0.10/0.06 0.55/0.30 0.07/0.07
19 .126/.051 .010/.007 0.27/0.17 0.72/0..48_ 0.29/0.12






(b)	 Passenger Response Data
Seat	 1 2 3 4 5	 6 7	 8 9 10
Subject	 - 68 66 72 70	 71 69'	 67 73 65
Segment Mean Std. Dev,
- 5 2 1 4	 1 4	 2 4 1 2..67 1.58
2 3 3 2 5	 2 6	 4 5 5 3.89 1.45
3	 - 3 3' 1 3	 2 4	 3 4 4 3.00 1.00
4	 - 4 5 2 5	 2 6	 4 5 5 4.22 1.39
5 2 5 3 5	 3" 7	 5 5 5 4.44 1 .516 2 2 2,; 3	 3 3	 3 4 2 2.67 0.71
7	 - 2 4 1 2	 3 2	 4 4 1 2.56 1.24
8	 - 6 5 3 6	 3 74 5 5 4.89 1.36
9	 - 3 5 5 6	 4 7	 5 5 7 5._22 1.30
10	 - 2 3 2 4	 3 5	 3 5 4 3.44 1.13
11	 - 3 3 3 5	 4_ 6	 4 5 4 4.11 1.05
12	 - 3 6 6 6	 4 7	 4 6 6 5.33 1.32 ----- ^i
13	 - 2 4 2 3	 4 2	 3 4 3 3.00 0.87
14	 - _3 4 4 4	 4 5	 4 5 3 4.00 0.71
15	 _ 3 , 5 6	 4 5	 3 5 5 4.56 1.01
16	 - 2 3 2 2	 4 1	 4 4 1 2.56 1.24
17	 - 3 6 6 7	 4 6	 3 6 7 5.33 1.58
18	 - 3 2 1 2	 4 3	 4 4 2 2.78 1.09
-.
19	 - 2 3 2 5	 4 2	 3 4 1 2.89 1.27
20	 - 2 5 4 6	 4 5	 4 4 5 4.33 1.12
Mean 2.90 3.90 2.85 4.45	 3.30 4.65	 3.65 4.65 3.80 3.79




























Table 34 - Data From Hampton Institute Flight 12
(a) Aircraft Motion Data
TIFS Flight 362
n(R) ny(R) q(R) p(R)
g
rms g rms (dge/sec) rms c)(deg/se	 rms
Segment'
I / OT
I / OT I / OT I / OT
1 .023/.013 .009/.006 0.07/0.07 0.39/0.30
2 .173/.112 .034/.023 0.36/0.33 2.90/1.74
3 .072/.037 .028/.016 0.08/0.12 0.99/0.46
4 .081/.094 .033/:034 0.18/0.31 1.22/1.27
5 .057/.055 .021/.022 0.10/0.12 0.92/1.05
6 .125/.117 .043/.030 0.22/0.27 1.409/1.54
7 .072/.056 .018/.015 0.16/0.15 1.13/0.96
8 .004/.026 .007/.004 0.02/0.22 0.1£110.14
9 .122/.040 .017/.009 0.46/0.23 1.32/1.08
1,0 .025/.021 .013/.006 0.04/0.16 0.65/0.37
11 .153/.087 .059/.038 0.31/0.29 2.03/1.12
12 .014/.020 .003/.007 0,05/0.09 0.17/1.51
13 .048/.054 .027/.016 0.08/0.29 0.75/0.99
14 .106/ . 058 .040/.029 0.18/0.17 2.23/1.43
15 .026/.038 .008/.014 0..06/0.17 0.61/0.88
16 .153/.072 .054/.026 0.29/0.21 2.14/0.97
17 .020/.017 .004/.010 0.04/0.12 0.16/0.75
18 .074/.051 .025/.012 0.18/0.18 1.3210.52
19 .059/.042 .014/.010 0.14/0.17 0.97%0.78























(b)'	 Passenger Response Data
Seat	 1 2 3 4 5	 6 7	 8 9 10
Subject 71 66 67 70	 69 72	 68 73 65
Segment Mean
1' 2 3 2 1	 2 2	 2 3 1 2.00
s	 2 5 5 4 5	 5
4	 3 6 5 4.67
3 4' 4 3 4	 4 3	 2 4 2 3.33I	 4	 _ 4'' 5 5 7	 6 5	 2 5 4 4,78
5 4 5 3 6	 4 2	 3 4 2 3.67
I 6 5 6 3 7	 5 4"	 2 5 5 4.677 4 4 4 4	 4 3_	 2 4 2 3.44
8	
_
_4 4 3 2	 3 2	 2 4 1 2.789 4 4 2 2	 1 3	 2 4 4 2.89
10 4 2 4 1	 1 2'	 2 3 1 2,22
it 3 4 4 6	 7 5	 2 6 5 4.67
12 4 3 2 3	 3 3	 2 3 2 2.78
F	 13	 - 4 4 3 4	 2 4	 3 4 3 3.44
14	 _ 3 4 4 6	 4 5	 4 4 5 4.33
15 4 5 3 3	 4 4	 2 4 2 3.4416	
- 4 3 2 5	 6 5	 2 5 5 4.11
17	 - 4 4 3 2	 2 2	 2 3 1 2.56
r	 lg 4 3 4 6	 4 4	 2 4 2 3.6719	
- 4 4 3 3	 2 3	 2 4 2 3.0020 4, 3 5 4	 2 4	 4 4 1 3.44
I,	 Mean 3.90 3.95 '	 3.30 4.05




















Table 35 - Data From Hampton Institute Flight 13
(a) Aircraft Motion Data
TIES Flight 364 September 18, 1974
nZ(R)_ ny(R) q(R) p(R) r(R)





Segment	 I / OT I / OT I / OT I /' OT I / OT
1	 .003/.008 .003/.003 0.02/0.05 0.07/0.12 0.02/0.03
2 .008/.018 .002/.025 0.03/0.12 0,05/0.83
3 .007/.007 .004/.003 0.02/0.04 0.13/0.10
4 .005/.018 .022/.021 0.44/0.25 0.82/0.87
5 .004/.017 ,024/.017 0.23/0.15 0.55/0.41
6 .007/.008 .037/.009 0.27/0.06 1.29/0,62
7 .019/.010 ,033/.003 0.15/0.05 1.64/0.12
8 .016/.007 .033/.005 0.14/0.05 1.59/0.34
.157/.098 :028/.020 0.32/0.28 1.29/0.95
10 .024/.005 :004/-003 0.05/0.03 0.14/0.10
11 .075/.050 .015/..010 0.15/0.15 1,12/0.87
12 .284/.117 .103/.040 0.55/0.39 3.41/1.40
13 .020/.011 .010/.005 0.06/0.06 0.551.0.19
14 .077/.053 _ .016/.009 0.29/0.25 2.66/1.37-
15 .132/.062 .061/.027 0.70/0.31 4.33/1.85
16 . 011 /.006 .007/.004 0.03/0.03 0.26/0.09
17 .206/.122 .`080/.041 0.31/0,24 2.69/1.17
18 .042/.019 .010/.006 0,10/0.06 0.55/0.29
19 .126/.064 .010/.-009 0,27/0.21 0.72/0.56
20
r
.157/.100 ,028/.021 0.32/0.28 1.29/0.94
^1?.'.Bt E«.n._	 r	 .. _... _. u.ti.a>mi.wlru
_«.w^«a.u,..:..,..m.. u^«^. 	 ..,:r.w....,.»,..	 .«...«..,^,. 	 ....^.........ww	 ti.w.....v ....
	 ...........se	 .., ... ^..... ,....^..	 ..	 ..
A
ITable 35 -Concluded -,
(b) Passenger Response Data
Seat 1 2! 3 4 5 6 7	 8 9 10'
---
Subject 83 ' 82 78 74 76 77 81	 79 80 75
Segment Mean Std.	 Dev.
i 3 1 2 1 1 2 4	 2 5 2 2.30 1.34
2 7 4 3 5 1 3 5	 4 5 4 4.10 1.60
3 4 1 2 2 1 2 4	 2 4 2 2.40 1.17
4 6 5 4 5 2 2 6	 4 5 -4 4.30 1.4.2
5' 6 5 5 5 2 3 7	 5 5 _4 4.70 1.42
b 3 1 2 3 1. 2 4	 2 4 2 2.40 1.07
7 2 1 ? 2 i 2 4	 2 5 1 2.20 1.32
6 4: 3 5 2 3 7	 4 5 4 4.310 1.49
9: 7 6 7 2 4 7	 5 6 5 5.40 1.58
10 1 1, 2 2 2 2 4	 2 4 2 2.20 1.03
11 7 4 4 5 2" 3 5	 5 4 4 4.30 1.34
12 7 6 6 7 3 4 7	 5 6 5 5.60 1.35
13 4 1 2 2 2' 2 4	 4 4 2 C.70 1.16	
114 5 _5 2 5 2 2 54 4 2 3.60 1.43
15 5 7 5 6 3 4 7	 5 5 4 5.10 1.29
1 6 1 2 2 2 2 2 2	 3 4 1 2.10 0.88
17 7 7 5 7 4 4 7	 5 7 5 5.80 1.32
18 3 1 2 2 1 2 3	 4 4 1 2.30 1.16
19' 3 4' 2 4 1 2 3	 4 4 2 2.90 1.10
20 6 6 5 6 2 3 7	 5 5 5 5.00 1.49
Mean 4.65 3.60 3.25 4.15 1.85 2.65 5.10	 3..80 4.75 3.05 3.69
Std.'Dev. 2.06' 2.26 1.45 1.98 0.81 0.81 1.65	 1.20, 0.85 1.47 1.79
TIFS Flight 365 September 18	 1974








irns ( deg/sec )rms
Segment I'/01 I/0T I/ 0^ I/OT I/0T
1 .284/.110 .103/.043 0 /0.17 0 /0.34 0.64/0.582
.024/.015 -.004/.007 0 /0.08 0 /0.24 0.02/0.05
3 .075/.053 .015/.010 0 /0.08 0 /0.10 0.14/0.13
4 .157/.098 ,028/.021 0 /0.12 0/0.22 0.20/0.30
5 0 /.020 ,034/'.023 0 /0.13 2.90/1.55 0.26/0.24
6 0 /.009 .021/,020 0 /0.07 0.92/0.74 0.15/0.237
0 /.005 .028/.013 0 /0.04 0.99/0.46 0.15/0.17
8 0 /.008 .016/.009 0 /0.04 2,66/1.35 0.40/0.33
9 .157/.101 .028/ •022 0.32/0.29 1.29/0.97 0.20/0.31
10 ,024/,058 .004/.003 0.05/0.03 0.14/0.07 0.02/0.02
11 .075/.050 .015/.010 0.15/0.15 1.12/0.86 0.14/0.14
12 .284/.121 .103/.045 0.55/0.39 3,.41/1.45 0.64/0.60
13 .02Q/.011 .010/..005 0.06/0.05 0,55/0.19 0.08/0.08
14 .078/.050 :016/...009 0.29/0.26 2.66/1.37 0.40/0.36
15 .132/.060 ,061/.029 0.70/0.30 4.33/1.74 0.74/0.41
16 .011/.007 .007/;007 0,.03/0.04 0.26/0.08 0.07/0.02
17 .206/.118 .080/.041 0.31/0.22 2.69/1.09' 0.69/0.55
18 .042/.023 .010/.009 0.10/0.06 0.55/0.32 0.07/0.09
19 .126/.063 Oi0/.011 0.27/0.21 0.72/0.51 0.29/0.14
[	 20 .157/.100 .028/.024 0.32/0.28 1.29/0.93 0.20/0.30 
i
Table 36 -Concluded
(b)	 Passenger Response Data
Seat''
1 2 3 4 S	 6 7	 8 9 10
Subject 78 74 79 77 80	 76 83	 82 81 75
Segment Mean
1 6 5 5 4 5	 4 5	 6 6 4 5.00
2 2 2 4 2 4	 4 2	 2 3' 2 2.70
3, 4 4 3 2 4	 3 2	 4 3 2 3.10
4 5 5 4 3 5	 4 5	 6 5 5 4.70
2 4 4 2 4	 4 3	 5 4 2 3.40
6> 1 2 4 2 4	 4 1	 4 3 2 2.70
7 2 4 5 2 4	 4 4	 4 4 2 3.50
8` 2 4 4 2 4	 5 2	 3 3 2 3.10
g;' 5 6' 6 4 5	 5 7,	 5 6 4 5.30
10 1 2 4 2 4	 4 1'	 1 2 1 2.20
11 3 4 5 2 4	 4 4	 3 2 2 3.30
i2 6 6, 6 4 4	 5 7	 6 6 3 5.30
13 i 2 3 2 4	 2 2	 1 2 2 2.10
14- 4 4 4 3' 4`	 5 5	 5 4 2 400
15 5 5 5 5 5	 5 7	 7 5 4 5.30
16: 1 2
4
2 4	 4 1	 1 2 2 2.30
17 6 5 6 5 6,	 6 7	 7 6 3 5.70
18 2 4 5 2 4	 3 3	 3 4 2 3.20
19' 1 4 3 2 4	 4 2	 1' 2 2 2.50
20 4 5 5 5 5	 5 5	 6 5 4 4.90
Mean' 3.15 3.95 4.45 2.85 4.35 -	 4.20 3.75	 4.00 3.85 2.60 3.72





























Table 37	 Maneuvers Passenger SubJect Characteristics
Subject Frequency of Flying
'lumber Age Sex Flights/Y
4 20 12
10 25 M 12
11 20
12 22 F 1
13 28 M
14 44 m 3
15 56 M 40
16 42 F 3
17 19 M 2
18 24 M 4
19 55 F 0
20 54 M 1
21 35 F 2
22 33 F 1
23 32 M 30
24 27 M 3
25 35 F 6
26 35 F 6
28 20 F 1
29 54 M 1











TABLE 3F.- Descriptive and Parametric Summary of Test Maneuvers






1 Steady Descent -2.6 +2.4 -4.3 144
2 Simple Turn 21 16 204
3 Longitudinal Deceleration -.19 +.25 -4.8 -2.0 207
4 S - Turn 28.r- 20 162
5 Steady Descent -9.7 -1.7 -14.6 150
6 Turning deceleration with pitchover -.20 +3.2 30 17 209
7 Simple.Turn 31 19 164
8 Longitudinal Deceleration 10 -4.3 -2.0 212
9 Simple Turn 46 24 161
10 Steady Descent +0.4 -2.1 +1-5 204
11 Simple Turn 47 18 205
12 Longitudinal Deceleration -.18 +.35 -2.7 -3.0 198
13 S - Turn 42 23 159
14 Steady Descent -7.1 -9.7 -14.9 206
15 Wimple Turn 30 18 135
16 Longi ltAidinal Deceleration -.14 *.40 -7.1 -4.5 210
17 Simple Turn 32 23 161
18 Turning deceleration with pitchover -.19 -5.5 39 18 215
19 Steady Descent +0.5 +5.7 +o•6 143
20 imple Turn 45 19 162
21 ongitudinal Deceleration -.17 +.22 -.2 -3.1 199
22 - Turn 28 17 161
23 teady Descent -3.5 -2.2 -8.5 200
24 imple Turn 29 15 204
TABLE 38 Concluded
















1 Simple Turn 38 24 165
2 Steady Descent +0.5 +2.1 1.0 156
3 Simple Turn; 18 6 165
4 Longitudinal Deceleration -.10 0 -.2 0 208
5 S - Turn 24' 10 166
6 Turning, decelerating with pitchove -;09 -3.7 40 8 208
7 Simple Turn 37 8 202
8 Longitudinal Deceleration -.12 +.20 -0.5 -1.8 204
9 Simple Turn 45 22 163
10 Steady Descent -11.1 -13.4 -22.3 195
11 Simple Turn 26 10 142
12 Longitudinal Deceleration -.10 +.46 -5.7 -2.0 209
13 S - Turn 41 11 161
14 Steady, Descent -6.4 -5.7 -11.6 140
15 Simple Turn 44 8 163
16 Longitudinal Deceleration -.13 +.37 -3.7 --2.7 210
17 Simple Turn` 36 24' 162
18 Turning; Decelerating with pitchove -.10 -4.6 27 10 212
19 Steady Descent -3.2 -2.0 -5.2 158
20 Simple Turn 38 10 162
21 Longitudinal Deceleration -.20 +.47 -4.1 -4.3 208
22 S - Turn 40 11 165
23 Steady,' Descent -4.4 -5.8 -8.8 198
24 Simple Turn 15 6 136
Table 39 = Data From Maneuver Flight 1	 (Common Tape
(a) Aircraft Motion -Variable Mean Values August 14, 1974TIFS Flight 330






(g) (g) (g) (deg/sec) (deg/sec)	 (deg/sec) (deg)
(deg) (deg) (kt) (!m) Wsec) (sec)
Segment
-.14! .34 1.t1 2.35 24.91




Q 2 .V39 .C(7 .012 .45 .13 .26 2.97
3.03 .6u 1:8.0 30d4. i.00 33.
3 .:.65 .tG3 -.OJh .45 .34 .93 9.90
3.87. .16 165.1 3101.... .24 42.
Q^
C) .G1C .CZ2 .47 .12' .17 .51 -.34 -1.09
192.5 3261. -2.27 33. 
4 -.G32
-1.11 166.1 3141. -1.99 43.
.059 .OG9 -.C2' ,45 .55 -.65 -7.0,4
2.68
f 5
6 -.02i .01: -•C75 .44 1.G5 1.42 17.u6
-.12 -1.97 ic9.B 3143. -3.92 41.
CJ :.040 -.CGy -.06E .41 .86 1049 18.28
.92 -.44 198.3 3.059. -1..02 45.
ti
7
•C36 .47 .0: •25 1.b0 2.09 1.51
182.v 3135. 3.16 34.,
6 -.GbC .LC4
9 .Oo3 -.0,04 -•147 •25 1.86 2.07 21.99 3.73
-.32 164.0 3132. -.59 39.
10 -.191 .025 .076 .31 -.Gb -.11 -1.7b_
-11-.7b -9.7o 192.,b 2793. -19.96 27. 
11 .099 .0O5 -.07 .31 .93 1.60 14.56
5.71 -2.14 141.9 2363. -3.14 43.
12 -.C3:, .C1G .CAE. .40 .4 .29 1.i7
-2."': -2.91 193.5 2347. -5.69 4.5. i
ld .v97 -.OtiZ -.181 .39 2.26 .82 6.12
4.29 -1.57 165.7 2C66. -2.61 64.
.Ou2 .G20. .49 .03 .53 2.56 -.96
-4.64 142.0 1901. -6.6B 40^.
14 -.043
1.
.142' -.014 -.18C ,C7 Z.41' 2.b1 27.74- 6.79
.45 155.3 1756. .68 47. 1
i5 -.u33 .G17 .C39 .4C .G2 ,G0 .2P .6-
-.30 1: w.6 1474. -.28 33. ,.:-
17 .v05 - .G^1 - .Gbf, .33 l.vs 1x42 14.bC
4.2t .2b 162.2 1H1^. .44- 38.
lis .Cul'' .CCG -.000 .3B .3b 1.05 10.72
-.54 -.90 ^9C.4 - 2v54. -1.82 52. Id
_y 3t .Gt7 .0 Gs .30 .la .23 .3C -2.1t -3.62
161.3 1e41. -6.20 23. y
ZO ^.V05 -.007 -.C3°, .32 1.20 1.82
17.92 3.9io -.,2L .463.6 175tl. -.3;a 44.. .
21 -•096 .00f .054 .39 -.vt -.C3 -1-,A
-_14 -.36 174.4 1°20. .44 32..




23 - .Gb1 .1111 it .7 .3t -.14
-2.60 -4.75 3.65 i"L .9 1643. -7.37 20.
a. 7	 r. , 4 .'sl 42.
F






Aircraft Motion`--Variable Mean Deviations








(g) (deg/sec) (deg/sec,) (deg/sec) (deg) (deg)
(deg) (kt) (m) (m/sec) (sec)
1 .077 .011 .164 1.89 1.87 2.42 24.P1' 4.06
1.00 164.6 3118. 1.78 43.	 ,-_-- i
Z .039 .007 .012 .49 .13 .26 2.97
3.03 •60 156.0 3084. 1.00 33.
3 .045 .005 ,022 1.04 .35 .94 9.90' 3.87
.1E 1	 5.1 3101. .25 42.
4 .051 .010 .023 •47 .12 .17 .55 .34
1.13 194.5 3261. 2•33 33.
5 .059 .013 ,043 2.50 .55' 1.16 11.60 ?.68
1.11 146.1 3191. 1.99 43•
6 .OZZ .015 .139 2..24 1.27 1.47 17.79 1.47
1.97' 189.8 3143. 3.9Z 41.
7 .041 .008 .081 1.77 .88 1.4ri 18.2P 1.95
1.03 19853 3059. 2.21 45.
8 .053 •006 .045 .47	 - •24 .24 1.60 2.11
2.14 18Z.0 3135. 4.22 34.
j
9 .063 .012 .162 2.38 1.92 2.1E 22.00 3.73
.74 164.0 3132. 1.29 39.	 ----
10 .191 .025 •085 .41 .40 •12 1.7F
11.78 9.76 192.8 2793. 19.96 27.
11 .099 .011 .061 1.57 .97 1.78 14.P,6
5.71 2.14 141.9 2363. 3.19 43.
12 .053 .012 .064 .50 •39 .30 1.17
2.05 2.91 193.5 2347. 5.69 45.
13 •097 .015 .199 3.00 2.29 2..5E 25.39
4.29 1.63 165.7 2066. 2.71 64.
14 .049 .005 .055 .4B .49 .53 2.56 3.51
4.64 142.0 1901. 6.68 40.
15 •142 .017. .192 1.97 2.47 2.81 27.74
6.79 .50 155..3 1758. •76 47.
.017 .068 .43 •48 .09 .39 2.35 Z.29
183.6 1974. 4.16 33.
16 .071
17 •085 .013 •093 2.33 1.10 1.67 15.70 4.28
.39 162.2 1915. .64 38.	 -
18 •063 .007 .062' 1.31 .67 1:0511.09
7.17 1.81 190.4 2054. 3.38 52.
19 .038 .007 .022 .139 .17 •23 •53 2.16
3.82 161.0 1841. 6.20 23.
20 089
	 ' .010 .099 1.87 1.27 1.86 1P.07 3.95 .33
163.6 1758. .55 44'
21 •103 ' .009 .082 .44 .E1 .08 1.04 3.40 3.22 174.4 1920. 5.46 32•
22 .088 .017 •172 3.11 2.06 2.3E 23.55 3.11
1.42 167.9 1643., 2.71 59.
23 .081 .011 .040 .38 •37' .14 2.60 4.75
3.65 200.9 1643. 7.37 20.
24 .130_ .009 .014 1.08 .26' 1.05 7.55 7.41




(c)	 Aircraft Motion-Variable Standard Deviations
Un
 n r	 101 Ile 7 G Uh Atx q z p q
Segment (g) (g) (g) (deg/sec) (deg/sec) (deg/sec)	 (deg) (deg) (deg) (kt) W (m/sec) (sec)
1 .027 .021 .163 4.75 1-65 1.77	 17-16 .79 .75 1.0 33. 1.3Z 43.
2 .008 .002 .014 •26 .09 .06	 .42 .05 Oq 1.3 12. .15 33.
3 1003 .007 .024 1.84 .26 .74	 7.11 .24 .09 1.0 8. .16 42.
4 .045 .007 OZO .11 .08 .05	 .32 .16 .85 7.5 23. 1.71 33-
5 -Oil .014 .049 4.11 .51 1.41	 13.61 Zl .16 2.0 24. Z9 43.
6 .017 .007 .168 3.65 1-32 1.48	 18.15 1.96 1.72 9.4 38. 3.32 41.
7 022 .009 .093 3.16 .84 1-23	 15.53 1.90 1.12 4.6 23. 2.41 45.
p I -d 8 .050 .006 .059 .15 .40 .07	 .27 1.22 1.78 15.5 35. 3.59 34.
9 .034 .019 .175 5.61 1.76 2.02	 20.52 .95 181 1.6 19. 1.41 39.
10 .057 .005 .081 .34 -69 .10	 1.06 2.45 2.07 4.5 173. 4.28 27.
11 .029 .014 .065 3.08 o82 1.68	 12.76 .46 .39 Z.7 32. .59 43.
12 .044 .010 .098 .28 .70 .17
	
•24 2.20 2.18 8.4 62. 3.99 45.
13 .033 .019 .186 5.12 1.90 3.03	 30.43 .75 .97 1.6 72. 1.59 64.
14 .038 .006 073 .19 .71 .09	 .28 3.66 2.69 3.0 91. 3.89 40.
15 .037 .014 .180 3.113 Z.09 1.92	 19.71 .61 .39 1.3 7. .60 47.
16 .067 •Q06 .111 .25 .81 .07	 .34 2-43 2.94 11.1 20. 5.21 33.
17 025 -023 .108 5.26 1.16 1.92	 16-52 .55 .40 2.6 9. .65 38.
la .065 .009 Oql 2.59 .79 1.03	 11-50 1.97 2.29 7.3 34. 4.21 52.
19 .015 .004 x033 .iq .20 .05	 .48 OR .32 .6 43. .52 23.
20 .012 .012 .103 3.57 1.20 1.74	 16-54 .46 .33 2.0 11. .54 44.
21 .060 .006 .138 .28 1.25 -10	 .45 3.74 3.59 21.0 27. 5.86 32.
22 .037 .019 .167 5.11 1.76 2.96	 ?Q.r? 5t, .78 2.0 57. 1.31 59.
23 .013 .004 .072 .31 .50 .05	 .43 .93 .60 .6 4z. 1.22 20.
24 _009 .010 .016 1.67 .]A 1.03	 7.18 .06 lq 1.0 13. .27
Table 39- Continued











































2 .039 .007 .018 .52 •16_` .27
3.00 3.03 .61 158.0 3084. 1.01
33.
3 .065 .007 .026 1.89 •42 1.19 12.19
3.88 .18 1f.5.1 3101. •29 42.
4 .055 .012 .030 .48 .14 .17
.60 .37 1.38 192.6 3261. 2.84 33.
5 .060 .016 .054 4.14 .74 1.55 15.3?
2.69 1.12 166.2 3191. 2.01 - 43.
6 .030 .393 8.100 3.16 39.53 .26 2.63
3.21 .03 .2 3. .85 41.
7 .045 .010 .116 3.19 1.20 1.93 23.90
2.12 1.21 198.3 3059. 2.62 45.
8 .071 •007 .066 .49 .40 .25 1.63
2.42 2.34 182.7 3135. 4.80 34.
9 .072 .019 .229 5.62 2.53 2.89 30.08
3.85 •B7 164.0 3132. 1.52 39.
10 .199 .025 .113 .47 .69 .15
2.05 12.04 9.98 192.9 2798. 20.41 27.
11 .104 .015 .075 3.10 1.24 2.32
19.5Q 5.73 2.18 141.9 2363. 3.24 43.
12 .056 .014 .105 .56 .70 .33
1.19 3.01 3.64 193.7 2348. 6.95 45.
13 .103 .019 .259 5-.13 2.96 3.14 31.49
4.36 1.84 165.7 2067. 3.05 64.
14 .058 .006 .076 .52 .71 .54
2;57 3.79 5.36 142.1 1903• 7.73 40.
15 .147 .020 .255 3.43 3.23 3.40
33.46 b.82 .59 155.3 1758. .90 47.
16 .075 .018 .117 -47 •61 .11
•44 2.50 2.95 184.0 1974. 5.22 33.
i 17 .088 .023 .127 5.27 1.57 2.39
22.05 4.32 .48 162.3 1915. .79 38.
18 .033 .ZZZ 8.650 1.48 25.05 .07
1.11 2.29- .03 .2 3. 1.01 52:
1
19 .041 .008 .039 .43 .24 .24
.57 2.16 3.83 161 .0 1841. 6.22 23.
20 .OB9'- .014 .134 3.58 1.74 2.52 ?4.30
3. Q8 .39 163.6 1758. •66 44.
21 .115 .010 .148 .48 1 .25 .11 1.14






























24 .130 .012 _ .019 1-.'91 .33 1.25 9.74, 7.41











































(g) (g) (g) (deg/sec) ;(deg/sec)
(deg/sec), (deg) (deg) (deg) (kt) (m)
Ss , gment
1 .126 -.112 -.535 21.05 5.80 6.82
41.80 4.92 -Z.50 168.0 3170.
_2 .050 .014 .120 .95 .62 .38
3.60 3.12 .76 160.8 3109.
r	 3 .073 -.024 -.083 7.60 1.04 2.20 17.80 4.16
.36 166.8 3124.
4 -.079 .022 .115 .75 .40 :30 1.00
-•5E -1.98 201.6 3299.
5 .080 .045 --.140 -11.45 1.84 -2.82
-24.60 3.08 -1.58 169-.2 3239.
6 -.060 .033 -.393 -9.40 3.16 3.44 40.40
-4.48 -5.48 202.8 3200.
7 .074 -•034 -.300 8.60 2.54 3.30
36.60 3.30' -2.18 209,1 3094. 
8 -.116 .017 .250 1.20 -1.94 .44 2.70
3.42 3.52 202.5 3185.
9 .122 -.083 -.558 -ZZ'•00 5.78 6.06 44.90
5.50 -1.76 167..7 3162.
10 -.Z39 ,037 -.323 1.10 3.80 -.32 -3.20
-13.88 -11.80 201.3 3056.
11 .147 X066 -.183 -10.10 2.44 4,04
28.80 6.76 -3.08 146.4 2431.
12 -.090 .045 .355 1.70 3.06 1.06
1.80- -6.64 -8.74 205.5 2438.
13 .150 -•051 -.540 -14.10 5.64 5.52 46.60
6.08 -3.76 164.2 2172.
f	 14 -.099 •016 •195 1.10 -2.16 .70
3.10 5.06 -8.04 146.7 2012.
15 .189 .045 °.475 9.20 5.58 5.22 46.00
7.62 1.64 158.1 1775.
16 -.111 .029 .415 •90 -3.20 .26 `-1.40
-4.94 -6.04 195.9 2012. 
17 .143 -.106 -.383 20.95 4.40 6.34 35.20
5.20 1.38 166.2 1943.
18 -.101 -.033 -.440 -10.55 -3.32 2.52
25.50 -5.28 -5.74 203.4 2103.
19 1.053 .017 .21R .75_ 1.14 .36 -1.00
-2.58 -4.22 162.6 1920.
20 .115 -.043 -.300 -11.60" 3.30> 4.34
36.10 4.58 -.94 371.0 1783.
23 -.097 .024 _,Z38 -1.05 1.04	 -.
74 .159, -.041 .070 6.65 2.66	

















21	 -•162	 .024	 .523	 .95	 -5.14	 -.44 -2.10.
-8.12 -7.00 206.7 1974. -1.0.79
22	 .156	 .056	 -.493	 -12.20	 5.16	 -4.60 -42
.4n 4.48 -.3.12 174.0 1730. -5.24
34 -4 70 -5 80 -4.18 201.9 1722• -8.41
1646.	 -.94
Table 39 -Concluded
(f) Passenger Response Data
Seat 1 2 3 4 5 6 7 8 9 10
Subject 13 23 11 28 15 7 26 16 21 18
Segment Mean Std. Dev.
1 5 5 3 2 6 5 6 1 3 5 4.10 1.73
2 2 4 2 1 2 1 2 1 1 2 1.80 492
3 2 4 2 1 2 1 2 1 1 3 1.90 0.99
4 3 4 3 2 3 2 2 1 3 4 2.70 0.95
5 3 4 3 1 4 2 2 1 5 5 3.00 1.49
6 5 5 4 3 6 5 6 1 5 6 4.60 1.58
7 4 4 3 1 5 3 4 1 2 5 3.20 1.48
8 5 5 4 2 2 4 3 1 4 5 3.50 1.43
9 6 6 4 2 5 3 6 2 7 6 4.70 1.83
10 5 7 5 5 6 6 6 2 5 7 5.40 1.43
11 4 5 3 r 3 3' 2 2 5 5 3.40 1.26
12 5 6 4 3 5 4 3 2 3 6 4.10 1.37
13 6 7 4 2 5 3 6 2 S 6 4.60 1.78
14 3 4 3 6 1 2 3 1 2 2 2.70 1.49
15 5 5 4 2 3 2 6 2 .3 5 3.70 1.49
16 6 7 5 4 4 5 5 2 51 6 4.90 1.37
17 3 5 4 1 4 3 2 2 5 5 3.40 1.43
18 7 7 5 5 6 6 6 2 5 7 5.60 1.51
19 1 4 2 2 1 1 2 1 2 6 2.20 1.62
20 4 4 3 1 4 2 3 1 4 5 3.10 1.37
21 6 7 5 6 5 5 6 2 5 7 5.40 1.43
22 5 5 6 3 3 3 4 2 3' 5 3.90 1.29
23 4 5 5 4 2 3 3 2 3 5 3.60 1.17
24 2 4 2 3 1 1 2 1 2 2 2.00 0.94
Mean 4.21 5_13 3.57 2.67 3.67 3.13 3.83 1.50 3.67 5.00 3.65
Std. Dev_ 1.56 1.15 1.13 1.58 _ 1.69 1.57 1.74 0.51 1.55 1.47 1.74
Table 40- Data From Maneuver Flight 2
























































3 -.C63 .042 L, 4 7 .26 -.	 2 -.




















































































































12 .009 .00 .itir .3c -.CC _ -.Z3
-2.45 2.>9 1.72 166 .7_ 2295. 3.92 3
13 .1GC .001 -.125 .54 1.78. -1.Lo
-13.03 5.08 .23 163.6 2236. .38 39.
14 -.128' -.003 7.002 .29 .31 -.22
-3.39 -8.72 -6.01 203.1 2025, -12.51 30. I
15 .119 -.UC -.03c .29 .4^` 1.y3
12.61 5.52 -3.48 137.6 1604. -4.79 4Z.
a
16 -.Oa4 .005 .62:)- .34 .ld -.u7 -1.16
.7b .20 190.1 1477. .83 34.	
1
--
17 .ub9 7.009 -.647 .la .92 I.35
13.3E 4.0b .33 16E.1 1533. .51 37.
ld -.On2" -.G cc -.036 .26 .yl 1.23 12.52
1.33 1.33 173.8 1774. -2.97 34.
l y .Ud6 .CC( .CUs .43 .GU -.3i -2.39
5.63 -.J7 146.4 171?. -.1L 36.
LU .od8 -.009 -.12('' -.30 l.dl 1.69 19.87'
4.00 -.79 164.9 1712. -1.32 42.
;,	 21 -.065 .vC4 .009 .43 .l. -.i3





























24 .U^c -a•1C -.633 .14 .60 .97 i1.hP
-n.SU ?.b2 lyE 2101. 5.12 41.
a
.^"er+u#H.akms..,..,... .......e...,«^.4..u..,....,.^..,. i ..... .........._..._^..,..,. ... .v...,	 ._.	 _.,..	 ._	 .._.._... ^,.W...:n,.^e,.a......s.._...^^...._...... ....	 ...	 ...,	 .. _...	 ^_... _.._.... ^.....,., ..^	 .........u,........,^...,......^....,.......... r..,.,i«.^.,......u,......,.,....ww,,,,........^„n.,....F........... v..»«.^.0w..,..,....,.«...,. .®.,.u....,......,wu:..,.^,....,...,.,..,ate.,...+_,uF:n.nwc
Table 40- Continued




















































































































































































































































































































































































(c)	 Aircraft Motion-Variable Standard Deviations
Q Q an p q Q 11 9 y QV Qh 6. Q fex ^Y z ^' i h
Segment (g) (g) (g) (deg/sec) (deg/sec) (deg/sec) (deg) (deg) (deg) (kt) (m) (m/sec) (sec)
1 .007 .004 .007 .12 .10 .05 .?2 .06 .33 1.1 51,. .52 33.
2 .014 .010 .034 2.95 .30' .79 9.55 .37	 - .46 3.6 11. .97 39.
3
r
.068 .004 .101 .39 .70 - .22 1.60 3.92 3.63 22.6 49. 6.46 38.
4 .019 .OZO .062 4.90 .65 2.Z1 21.04 .47 .26 Z.0 29. .44 55.
5 .012 .005 .066 .27 .36 .13 .47 .70 1.11 3.2 103. 1.70 26.
6 .077- .007 .077 4.25 .64 1.37 14.34 .63 .61 24.6 48. 1.46 33.
7 .008 .018 .063 4.26 .65 1.49 13.1R .51 .22 .9 13. .39 33.
8 .033 .007 .052 .17 .38 .03 .35 1.36 1.44 11.8 30. Z.72 35.
9 .030 .020 .146 5.38 1.61 2.17 20.91 1.OZ .83 1.5 V. 1.42 43.
10 .006 .003 .032 .44 .21 .13 1.26 .25 .20 2.3 6. .43 31.
11 .018 .01Z .175 5.44 1.47 1.68 21.96 .95 .62 1.7 28. 1.31 41.
12 .060 .004 .100 .19 .92 .12 .36 4.45 4.57 25.3 64. 7.81 39.
13 .038 .030 .191 8.12 1.83 2.58 23.36 .50 .47 .7 21. .79 39.
14 .035 .003 .107 .23 .67 .06 .27 .85 .55 5.1 1Z3. 1.15 30.
15 .022 .026 .074 3.70 1.02	 : 2.16 13.52 .29 . 72 2.8 62. 1.01 42.
16 .050 .009 .161 .19 1.20 .08 .30 3.85 3.88 16.7 43. 7.08 34.
17 .014 .020 .064 4.54 .77,' 1.72 15.08 .66 .40 1.2 9. .66
w
37.
18 .047 .007 .133 4.88 1.23 1.64 '17.26 4.01 3.88 21.4 47. _6.67 34.
19 .007 .002 .009 .13 .11 .06 .26 .07 .19 .9 6. .28 36.
20 .027 .018 .162 5.03 1.72 2.15 20.60' .83 .62 1.6 18. 1.03 42.
21 .066 .005 .126 .31 .83 .14 '	 1.19. 2.14 2.27 25.8 80. 4.37
Y
33.
22 .016	 - .017 .065 4.95 .73 2.10 19.74 .31 .Z8 1.2 10. .48 47.
23 .028 .003 .066 .33 .37 .08 .69 1.29 1.19 3.4 28. 2.42 34.




(d) Aircraft Motion-Variable Root-Mean-Square Values
n n Pqr ery v hn X y Z i
'.	 Segment (g) (g) (g) (deg/sec) (deg/sec) (deg/sec) (deg) (deg) (deg) (kt) (m) (m/sec)
1 .030 .007 .009 .45 .20 .18 1.1A 2.13 3.05 145.9 3049. 4.79
2 .050 .012 .035 2.98 .49 1.11 13.80 1.65 .54 199.3 2815. 1.09
i	 3 .107 .005 .111 .47 .70 .26 2.07 4.02 3.75 179.5: 2877.- 6.90
4 .058 .020 .085 4.92 1.23 2.22 21.18 3.31 1.05 163.9 2568. 1.84
k1	 5 .034 .027 .071 .48 .48 .20 1.9A 2.06 8.31 159.0 2053. 13.39
's	 6 .027 .148 16.500 1.64 28.09 .12 1.4F 2.46 .03 .1 4. .46
7 .066 .019 .077 4.27 1.11 2.12 ;20.69 3.64 .51 168.2 2088- .91
8s .081 .011 .061 .40 .39 .04
.57 " 1.79 2.16 202.5 2006. 4.21
9{ .070 .021 .186 5.38 2.30 2.76 27.69 2.70 1.37 L67.2 1770. 2.35
10 .048 .004 .033 .52 .27 .22 2.84 1.98 .46' 205.8 1776. .93
_	 11 .034 .016 .238 5.45 2.24' 2.34 31.02 1.66 .78 208.5 1881. 1.64
12 -.061 .005 .111 .41 .92 .26 2.47 5.14 4.88 168.1 2296. -	 8.74
13 .107 .030 .229 6.14 2.55 2.86 26.75 5.10 .52 163.6 2236. .87
a >	14 .133" .004 .107 .37 .74 .23 3.40- 8.76 6.03 203.2 2029. 12.62
`	 15 .121 .027 _.083 3x71 i.39 2.62 lct.49 5.53 3.55 137.9 1605. 4.89
`	 16 .073 .011 .164 .39 1+21	 : .1'0 1.22 3.92 3.88 190.8 1478. 7.13}
17 .070 .022 .080 4.55 1.20 2.`18 20.14 4.12 .52' 166.1 1533. .83
18 .035 .445 19.250 4.04 36.11 .14 2.27` 3.36 .01 .1 3. .80
19 .086 .002 .010 .45 .23 .32 2.40 5.63 .20 146.4 1777. .30
20 .092 .021 .205 5.04 2.50 2.57 28.63 4.09 1.00 165.0 1712. 1.67
21 .093'- .006 .127 53 .84	 - .20 1.62, 5.07 4.60 181.4 1874. 8.81
22 .049 .017 .084 4.96 1.23' 2.12 19.87 3-.20 .44 165.5 1904. .75
23 .040 .003 .073 .52 .52 .45 5.73 1.30 1.41' 204.8- 1820. 2.91































Aircraft Motion-Variable Maximum Deviations
}nz fp +q }r }¢ }8 }'Y
}v'
}h }h fit n. fey
Segment (g) (g) (g) (deg/sec) (degisec) (deg/sec) (deg) (deg)
(deg) (kt) (m) (m/sec) (sec)
1 .042 .016 .043 .55 .70 -.32 -1.70 2.40 -3.52
148.4 3132. -5.46 33.
2 .074 -.059 .123 13.35 1.00 1.98 ?0.00 2.60 1.18
204.9 2827. 2.53 39.
3 -.158 - .011 :34 P, -1.60 -2.24 -.BG -5.90 -5.96 -5.66
209.1 2949. -9.05 38.
4 ..086 -.083 -.203 -18.10 2.44 4.22 -26.30 3.74 -1.60
166.3 2637. -2.71 55.
5 -.050 .043 -.245 1.35 1.82 -.70 -1.20 -2.42
-9.66 164.1 2217. -15.15 Z6.
6 -.166 -.027 -.183 16.,50 1.66 2.y4 28.80- 4.06 2.94
211.5 2156. 6.19 33.
7 .090 -.091 -.185 15.70 2.30 4.50 27.40 4.16 -1.02
168.9 2141. -1.80 33.
I 8 -.110 .027 .280 .90 -1.66 -.18 -1.10 -4.54 -4.70 218.7
2073, -9.05 36. •.
E
4	 9 .117 -.104 -.408 -20,80 4.06 5.62 41.40 4.32 -2.60 171.0
1829. -4.45 43.
10 -.061 .011 .165 1.75 -.96 -.38 -5.00 -2.28 1.32
209.7 1791. 2.71 31.
r	
11 .056 -:051 -.543 17.25 4.04' 3.74 45.90 3.10 1.34
-212.1 1913, 2.7-7 41.
12 .106 .019 .348 .95 3.74 -3.40 6.62 6.14
207.3 2400. 12.77 39.
E	
13 ,162 .OP.8 -.468 -24,.95 4.96 -5.66 -44.10 6.10 1.64
164.1 2271. 2.68 39.
14 -.174 -.011 -.423 .95 3.06 -.38 -4.30 -9.66 -6.94
207.3 2256. -13.99 30.
`	 15 .166 -.115 -.223 14.55 4.38 7.5e 30.70 6.40
-4.70 144.6 1730. -6.43 42.
16 -.130	 : .027 .465 .85 -4.2?_ -.38 -2.50 -7.42 -7.04
213.9 1547. -12.04 34. 
`	 17 .106 -.107 -.228 -18.00 2.78 5.16 29.00 4.64
.86 169.9 1947. 1.52 37. ^-
18 -.177 -.095 -.445 19.25 4.04' 3.74 36.30 -6.56
b.40 204.9 T852, 12.22 34.
19 .113° -.011 .028' .,55 .64 -.3P -7.75 5.82 -.38
148.8 1791. -.58 36.
20 .146 -.091 -.468 20.15 5.02 5.7b 47.70 5.14 -1.96
168.9 1768. -3.26 42.
21 -.154 .019 .346 1.35 -3.26 -.54 -3.40 6.30 6.Z6
213.6 2012. 12.98 33. -
a
22 .074 -.067 -.188 15.25 ?.30 3.59 -30.FO 3.5b -.96
163.6 1913. -1.55 47.
'r
23 -.058' .01.1 -.265' 2.05 1.82' -.54 -7.30 3.72 3.36 209.7
1897. 6.61 34.
24 .060 -.035 -.120 -12.30 l.lb Z.14 24.30 4.04 2.78
?_00.1 2217. 5.70 41.
s
L.Y.:..s{Fav:: .....,...e _tww..l 	 ...._...ti..a_	 ....._.........u...w...t._......._. _ ...	 ..	 ....	 ...	 .. .....	 .....	 a.	 s.. .e u..a. _._	 _._	 .m ..,_	 .es	 .._ .,,, ... ..	 ,......._.....r.._... .....a..,.t..._.v..u^.._._..... .._....._.,...-.......__.._a_ x	 _^-.e......^.....r_...a_,. r.^...u..a........,.._..c...... ._....u_...........a..........w	 .1«.....,.. r.«	 .,............m....ma
--
Segment Mean Std.'Dev.
1 2 2 3 2 2 2 2 1 2 1 1.90 0.57
2 3 2 3 5 5 2 2 2 3 2 2.90 1.20
3 3 3 5 5 5 3 3 2 4 6. 3.90 1.29
4 3 2 5 4 5 4 3 4 3 5 3.80 1.03
5 2 1 3 2 6 1 3 2 2 6 2.50 1.81
6 2 2 4 5 5 3 4 4 3 4 3.60 1.07_,7 2 1 3 5 3 2 2 5 2 4 2.90 1.37
8 1 2 3 3 3 1 3 4 3 2 2.50 0.97
9 5_ 2 6 6 5 3 5 5 5 6 4.80 1.32
10 1 1 2 1 1 1 3 2 3 5 2.00 1.33
11 5 3 6 5 6 5 5 3 5 7 5.00 1.25
12 2 3 6 5 5' ' 6 5 2' 4 5 4.30 1.49
13 3 3 6 7 7 6 5 5 5 6 5.30 1.42
14 2 2 5 5 5 6 4 5 5 4 4.30 1.34 
15 " 4 3 5 5 5 7 4 3 5 6 4.70 1.25
i,	 16 3 5' 6 6 6 7 4 4 6 7 5.40 1.35
17 2 1 4 5 6 4 3 2 3 4 3.40 1.51
18 2- 2 7 4 6 5 4 2 6 7 4.50 2.01
IT	 19 1 1 1 1 2' 1 2 -1 2 3 1.50 0.7120 3 3 5 4 5 5 3 6 4 6 4.40 1.17
21 1 3 6 5 6 4 3 4 4 5 4.10 1.52
22 1 1 3 3 5 5 3 5 2 3 3.10 1.52
23 1 1 2 2 1 2 2 4 3 2 2.00 0.94
24 1 1 2 2 5 4 2 1 2 2 2.20 1.32
Mean	 2.29	 2.08	 4.21	 4.04	 4.58	 3.71	 3.29	 3.25	 3.58	 4.50	 3.55









Table 41- Data From Maneuver Flight 3










(g) (deg/sec) (deg/sec) (deg/sec) (deg)
(deg) (deg) (kt) (m) (m/sec) (sec)
Segment (g)
,.ti ?0.5f 4.Zt, -.Sff' 1bC.5 3235. -.90 43,1 4 -	 32 - :C-3 ,^'L 1.7:
2 .036 -.001 .007 .35 .17 -.13 -.17
2.24. .34 157.9 3274, .58 33.
-.CC3 -.(72 .3b .34 .7s t.91 3.UU -.46
164.7 3218. -.Bb 42.3
.G42
C	 4 -.067 .tCS .Lob .36 .23 -.rl -.66
-.5C -1.35 197.3 3162. -Z.69 33.
.CG-' -'.C25 .3.7 .57 -.56 -4.54 2:96
-.54 16t.b 3076. -1.54 43. -
.639
-'.G9G .37 1.23 1,40 19.42 .07 -1.04 Ibl.b
3614. -3.74 41.
b -.032 -.UG4
7 .G44 -.Cc7 -.C7: .36 1.	 1 1.49 20.62
,9C -.2.2' 2CC.3 2973. -.57 45.
.G24 .4G .i3 -.15 -1.7E 1.-07 1.44 ib2.2
3046. 3.07 34.
b r.J4b -.CC7
i;	 9 .U6t -.033 -.1G6 .22 1.57 1.64 18.81
3..Gf -.44 163.2- 3051. -.7$ 39,
10 -.172 -.00b .GtP .22 .02 -.23 -3.4E-
-11.44 -8.22 193.3	 - 2801. -16.90 27.
l	 11 .1J5 -.oll .23 .85 1.4 12.67
5.17 -2.27 140.0 2464. -3.34 43.
12 -.073 .uC_ .C2a 35 .13 :3
-1.24 -2.1 19t.b L209. -4.56 45.
(	 13 .107 -.GU7 -.147 .32 2.60 .bG 7.25 3.72
163,4 2068. -2.45 64. ---
k	 14 =.066 .CC5 .C12 .41 .11 .25 .8C
-3.92 °6.30 140.2 1860. -8.94 4G.
15 .115	 : -•Olt .17t .1b 2.59 2.8b 27.Ob 4.85
-.45 149.5 1530. -1.4.8 47.
I
16 -.07C .GC1 .C30 .33 .11 .13 -.99
-.L4 -.41 166.3 1579. -+46 33.
i
17 .U49 -.GIC -.t.7L 30 1.1`I
_3..7 15. r 2 L, 71 -.99 159.6 1443. -1.60 38.
18 -.03E -.Gu5 -.1,02 .25 .42 .79 8.86
-.73 -1.71 193.5 461. -1,.66 ^Z.
14 .^37 .ULC .CiC .Z'v .22 -. -i.<<
-1.55 -3.U3 155.6 3326. '4.69 23.
20 .Go9 -.G07 -.C68 .'32 1.iB 1.55 X5.67
3.32 -.L 176.5 1292. -.64 44. !
21 -.092 Oct.. .U47 .42 -.U1 -.L'9 -.3U
.17 1.L3 17%.0 1506. 2.67 32., {
LL .^bt .00c -.527 .34 l.yi .tb 2.74,
2.47 -1.5^ i6:.3 i372. -2.51 5y.
23 °.117" .jlU -.U21	 "" .27 .4 -.U3 .02 -6.6,
2JZ.0 1225. -9.25 2L:.
24 .Gyi .tt2 -.tu1 .34 .+s .57
n.4 Y.vt+ -i.c4 _i`..8 lUL7. -2.95 42.
Xn 1n









(g) ('deg/sec) (deg/sec) (deg/sec) (deg) (deg)
(deg) (kt) (m) (m/see) (sec)
1 =.090 •015 .111 1.82 1.44 1.55 20.57
4.26 .56 160.5 3235. 1.03 43.
2 .036 .002 .008 .36 .18 .13 .17 2.24
.3y 157.9 3254. .58 33.
3 .042 .004 .011 .94 .34 .69 7.35 3.00 .46
164.5 3218. .88 42..
4 .067 .006 .016 .36 .23 .11 .66 .53 1.35
197.3 3165. 2.89 33.
5 .039 .007 .032 2.34 .57 1.06 10.42 2.96 .84
166.6 3078. 1.54 43.
6 .032 .005 .142 2.11 7.39 1.4? 19.42 1.46 1.e5
191.6 8014. 3.7.5 41.
7 .044 .027 .086 1.^1 1.02 1.49 20.h2 1.92 .96
200.3 2973. 2.09 45.
'	 B .052 .008 .037 .40 .25 .15 1.7a 1.46 1.92
182.2 3046. 3.96 - 34.
9 .066 .017 .121 2.24 1.61	 -' 1.96 20.70 3.00 .76
163.2 3051. 1.34 39.
10 .172 .006 .071 .29 .37 .23 3.4? 11..44
8.22 193.3 2801. 16.90 27.
11 .105	 ' .014 .043 1.41 .86 1.68 13.26 5.17 2.27
140.0 2464. 3.34 43.
12 .056 .006 .056 .36 .43 .08 .33 1.49
2.19 196.6 2209, 4.36 45.
13 .107 .020 .177 2.82 2.17 2.49 25.66
4-.20 1.43 163.4 2088. 2.45 44.
14 .06B .005 .049 .41 .49 .25 .80 4.67 6.30
140.2 1860. 8.94 40.
15 .115 .019 .182 1.78 2.58 2.-88 27.Oa 4.89 .99
149.5 1536. 1.48 47,
16 .079 .005 .060 .36 .48' .13 .9Q 1.68 2.14 186.3
1579. 3.86 33.
{
17 .049 .015 .089 2.21 1.21 1.70 15.36 2.71
1.00 159.8 1443, 1.60 38.
18 .053 .006 .058 1.25 .66 .87 10.06' 1.12 1.42
193.9' 1461. 2.66 52.
Ir 19 .037 .006 .011 .29 .23
.15 1.7? 1.55 3.03 155.6 1328. 4.69 23. 3
20 069 .010 .075 1.75 l.lt3'' 1.80 16.92 3.32 .61 156.5
1292. .98 44.
,`.	 Z1 .090' .005 .072 .46 .59 .10 .4 3.36 3.52
170.0 1508. 5.91 32.
22 .086 .017 .135 ?,.-84 1.92 2..35 2?.e4 2.47 1.5h
161.3 1372. 2.53 59.
3	
23 .117 .010 .035 .34 .42 .04 IF -6.61 4.65 202.0
1225. 9.25 20.













Segment (g) (g) (g)" (deg/sec) (deg/sec) (deg/sec) ( deg) (deg) (deg) (kt) {m) (m/sec) (sec)
1 .022 .019 .115 4.51 1.26 1.F0 16.98'' .76 .49 1.6 16. .86 43.
2 .005 .002 .013 .19 .13 .07 .15 - .17 .23 1-.2 17. .44 33.
3 .006 .006 .015 1.73 .18 .68 6.82 ,24 .15 1.8 24. .24 42.
4 .041 .006 .024 .18 .15 .08 .42 .29 .77 8.9 35. 1.59 33.
5 .011 .011 .039 3.93 .43 1.34 13.34 .21 .17 1.7 27. .30 43.
6 .021 .006 .173 3.51 1.38 1_.43 17.95 1.89 1.59 10.4 41. 3.14 41.
7 .018 .008 .098 3.01 .90 1.18 15.33 1.89 1.05 5.0 28. 2.29 45.
8 .048 .009 .054 .30 .36 .30 .55 1.17 1.64 16.4 30. 3.42 34.
iri
9 .026 .020 .132 5.32 1.38 1.9E 19.74 .96 .76 2.1 24. 1.34 39.
}	 CZ 10 .069 .006 .076 .28 .60 .11 .92 2.49 2.16 3.8 150. 4.48 27.
^'	 O
0'^
11 .015 .015 .047 2.91
.26
.68 1.64 17.35 .Z5 .64 2.0 47. .91 43.
b
12 .037 .007 .094 .65 .13 .29 2.01 1.86 10.2 51. 3.46 45.
13 .035 .025 .172 4..62 1.84 2.97 30.38 2.33 1.33 4.5 48. 2.33 64..
1C-1^i
14 .030 .004 .070 .20 .69 .09 .36 3.52 2.52 6.9 126. 3.61 40.
15 .034 .014 .167 3.28 2.10 2.01 18.25 .61 .53 1.1 38. .77 47.
16 .060 .006 .105 .24 .75 .08 .30 2.34 2.83 14.2 V. 4.97 33.
17 .020 .021 .103 4.99 1.20 1.90 16.15 .55 .50 1.7 31. .76 38.
18 .053 .007 .084 2.5Z .71 .97 11.08, 1.59 1.73 10.3 23. 3.11 52.
19 .016: .005 .027 .20 .16 .10 .51- .09 .31 1.0 34. .46 23.
20 .017, .011 .079 3.41 1.01 1.77 16.10 .47 .51 1.9 9. .80 44.
21 .067 .005 .121 .48 1.14 .13 .87 3.61 3.41 24.6 37. 5.49 3Z.
22 .029 .020 .135 4.73 1.58	 ': 7.96 ?F.9b .b8 1.15 3.1 50. 1.85 59.
23 .016 .005 .067 .30 .47 .04 .32 .97 .64 1.0 58. 1.31 20.
24 .016 .009 .017 1.76 .27" 1.,03 7.04 .10 .24 1.2 33. .3Z 42.
j,,,...
(d)	 Aircraft Motion-vaname Kcot-iviean-3yuaie vaiuc^,
^
n
	Sn	 ^n p 	 ^q	 r	 ¢	
0	 y	 Zvi	 h	
h	 L^'(
z 
Segment	 (g)	 (g)	 (g)	 (deg/sec)	 (deg/sec)	
(deg/sec)	 (deg)	 (deg)	 (deg)	 {kt)	 (m)	
(m/sec)	 (sec)
1	 .093	 .022	 .148	 4.52	 -1.92 _
	
2.56	 26.67	 4.33	 .70	 160.5	 3235,	 1.25	 43.
2	 .036	 .002	 .015	 .41	 .22	 .15	 .22	 2.24	
.41	 157.9	 3254.	 .73	 33.
3	 .042	 .006	 .015	 1.77	 .39	 .86	 9.70 	 3.01	
.48	 164.5	 3218.	 .91	 42.
4	 .079	 .008	 .025	 4  
	 -`
.27	 .14	 .7p	 .57	 1.56	 197.5	 3165.	 3.30	 33.
;.	 46	 14.10,	 2.97	
.86	 166
5	 a041	 .011	 .046	 3.95	 .72	 1.	
.6	 3078.	 1.57	 43.
r`	 6	 .019	 .408	 7.750	 3.26	 41.43	 .29	 2.93	
3.20	 .01	 .2	 3.	 .85	 41.
7	 .047	 -	 .028	 .123	 3.03	 1.35	 1.90	 25.69	 2.09
	 1.07	 200.4	 2973.	 2.36	 45.:
8	 .068	 .011	 .059	 .49	 .36	 .18	 1.86	 1.59	
2.18	 183.0	 3046.	 4.60	 34.
9	 .071	 .024	 .169	 5.33	 2.09	 2.61	 27.27	 3.15	
.87	 163.2	 3051.	 1.55	 39.




193.3-	 2805.	 17.49	 27.
11	 .106	 .018	 .054	 2.92	 1.09	 2.19	 17.70	
5.18	 2.36	 140.0	 2465.	 3.46	 43.
12	 .064	 .007	 .097	 .43	 .67	 .14	 .43	
2.36	 2.87'	 196.9	 2209.	 5.56	 45.
13	 .112	 .025	 .226	 4.63	 2.77	 3.03	 31.23	
4.39	 1.95	 163.5	 2088.	 - 3.38	 64.
14	 .074	 .007	 .071	 .45	 .69	 .26	 .87	
5.27
	
6.76	 140.4	 1864.	 9.64	 40.
15	 .120	 .022	 .242	 3.28	 3.33	 3.50	 3?.6P
	
4.93	 1.12	 149.6	 1531.	 1.67	 47.
9
16	 .092	 .006	 .109	 .41	 .76	 .15	 1.03	 2.35	
2.86	 186.9	 1579.	 4.99	 33.
17	 .053 	 .023	 .126	 5.00	 1.69	 2.45	 22.05	
2.77	 1.11	 159.8	 1443.	 1.78	 38.
18	 .024	 .188	 8.550	 1.16	 22.54	 .06	 1.02	
1.98	 .01	 .1	 3.	 .94	 52.
19	 .040 	 .008	 .028	 .35	 .28	 .18	 1.33	
1.55	 3.04	 .155.6	 1328.	 4.71	 23.
20	 .071	 .013	 .104	 3.43	 1.55	 2.36	 22.47	 3.35	
.73	 158.5	 1292.	 1.16	 44.^
21	 •114	 .•006	 .130	 .63	 1.14	 .16	 .92	
3.61	 3.63	 171.8	 1509.	 6.10	 32.
22	 .090	 .021	 .186	 4.74	 2.4B	 2.96	 28.69	 2.62
	 1.94	 161.3	 1372.	 3.13	 59.
23	 .118	 .011	 .070	 .40	 .63	 .05	 .32	 6.68
	
4.69	 202.0'	 1226.	 9.35	 20.
24	 .092	 .009	 .017	 1,80	 .50	 1.40	 10.97'	 4.98	
2.25	 135.8	 1023.	 2.97	 42.
a
M.	 t.	 :	 4
1	 16 -.133 -.016 .388 .95
z
17 .098 -.115 -.328 19.65 4.32 5.98
35.30 3.58 -2.14 165.9 1486. -3.51
78 -.138 -.024 .408 -10.15 -3.10 2.14
23.20' -4.54 -4.70 208+8 1486. -8.38
i4
19 -•056 .018 .185 .80 1.12 -.3e
-2.70 -1.98 -3.42 158,. 1410. -5.43
20 •125 -•0'43 -.248 -11.25 2.78 3.90
33.60 3.90 -1.34 164.1 1303. -2.26
21 -.166 .017 .468 2.95 -4.70 - -.48
-2.70 -7.58 -5.92 207.3 1600. -8.29
22 .146 .059 -.405 -11.60 4.38 4.54
41.10 3.90 -4.16 170.4 1463. -6.68









Table 4l -	 Continueo
(e)	 Aircraft Motion-Variable Maximum Deviations
At
^ n n^ In ^p tq tr t^







(g) (deg/sec) (deg/sec) (deg/sec) (deg)
(deg) (deg) (kt) {m) (m/sec) (sec)
Segment
-.385 19.70 4.36 5.82 37.60 5.12 -1.34
164.1 3254., -2.47 43.
1 .129 -.107
.103 .90 .86 -.22 -.80 2.62 .80
159 .3 3307. 1.31 33.
2 .048 -.009
3 .054 -•027 .048 7.20 .86 1.66 14.60
3.26 -.80 168.3 3254. -1.46 42.
.55 .70 -.36 -1.70 -.86 -2.26 207.3
3239. -4.63 33.
F	 4 -.109 .018 .088k
-.128 -10.95 1.48 2.62 24.30 3.38 -1.50
168.9 3132. -2.74 43.
5 .058 .035
-.408 -8.90 3.26 3.42 42.50 -4.i6 -5.02
204.9 3071. -9.85 41. 
6 -.074 -.0197
.070 -.051 -.325 8.15 2.78 3.10 38.70 3.20
-1.98 212.1 3010. -4.4'8 45.
8 -.110 -.027 .228 1.70 -1.66 -.36 -3.20
2.44 3.40 206.4 3109. 7.16 34.
9 .118 -.096 -.428 -20.55 4.38 5.18 40.90
4.70 -1.64 168.6 3071• -2.93 39. 
.95 3.56 -.36 -5.10 -13.34 -9.98 201.6
3010. -20..57 27.
10 -.226 -.024 .260
-.128 -9.65 2.14 3.88 25.90 5.66 -3.24
142.5 2522. -4.72 43.
11 .134 -.057
.365 1.35 2.78 -.E4 -1.10 -7.10 -7.24
211.2 2278. -13.66 45.
1	 12 -.096 -.027
9
-•528 -13.35 5.34 5.18 45.90 5.50 -5.32
180.0 2156. -9.36 64.
13 .158 .067
.95 2.30 .38 1.70 -7.68 -9.62 149.7
2035. -13.41 40.
14 -.118 .011 -.188
{ -.051 -.458 8.95 5.66 5.32 45.10
5.78 -1.98 152.1 1600. -3.02 47.
15 •158
a 3' 1 80 -5.66 -6.14 204.0 1606. -10.30 33.
Segment Mean Std.	 'Dev..__
1 3 2 5 5 5 5 3 3 3 5 3.90 1.20
2 1 1 1 1 1 1 1 1 2 1 1.10 0.32
3 1" 1 1 1 5 2 1 l 2 1 1.60 1.26
4 1- 2 2 1 5 2 2 2 2 1 2.00 1.15
5 2 2 2 3 5 4 2 3 2 2 2.70 1.06
6 5 4 6 5 5 7 3 4 5 6 5.00 1.15
7 2' 1 2° 3' 5 6 2 2 4 4 3.10 1.60
8 2 2 5 3 5 4 3 2 3 5 3.40 1.26
9 5 2 6 5 5 5 3 5 5 6 4.70 1.25
10 5 5 6 6 6 5 4 5 5 6 5.30 0.671, 2' 1 4 3 5 2 2 3 4 5 3.10 1.37
12 3 2 5 5 5 5 4 2 5 5; 4.10 1.29t	 13 6 3 6 5 6 6 4 5 6 6 5.30 1.06
14 2 2 2 3' 5 6 3: 4 4 4 3.50 1.35
15 5 1 5 3 5 5 3 3 4 4 3.80 1.32
16 2 5 6 6 5 4 4 4 5 5 4.60 1.17	 ^±
17 3 2 6 5 6 5 4 6 4 5 4.60" 1.35
18 3
-3 5 5 5 6 5 3 5 6 4.60 1.17	 219 1 1 3 3 2 4 1 1 2 2 2.00 1.05
20 1 1 3 1 5 4 2 2 2 3 2.40 1.35
21 5 5 6 6 5 5 4 3 5 5 4.90 0.88
22 5 3 3" 5 5 5 3 6 4 5 4.40 1.07
23 3 2 3 5 3 5 3 2 4 4 3.40 1.07'
24 2 1 2 2 4 2 1 1 2 2 1.90 0-.88
Mean 2.92 2.25 3.96 3.75 4.71 4.38 2.79 3.04' 3.71 4.08 3 .56
i
Std. Dev. 1.61 1.33 1.81 1.70 1.16 1.56 1.14 1.55 1.30 1.72 1.65
Y a
gI
Table 42 - Data From Maneuver Flight 4
TIES Flight 345 (a) Aircraft Motion- Variable Mean Values September 
li, 1974









(g) (deg/sec) (deg/sec) (deg/sec) (deg) (deg) (deg) (kt) (m) (m/sec) (sec) -_
1 .079 -.LG6 -=111 .3? 1.:4 1.40 20.79 3.d3
-.95 162.7 3197. -1.69 43.
2 .029 -.001 .UC6 .48 .22 .19 .75 2.65 .7'2
157.7 5194. .86 33.
3 .C45 CCci -.012 .40 .41 .51 6.15 3.28 -.25
165.4 3149. -.48 42.
1- 4 -.105.` .CG5 .007 .45 .20 .25 1.96 -.Ob -1.UO
196.0 3177. -2.13 33.
-
3
5 .C5C .002 -.G27 .47 .61 -.44 -5.22 3.47 -.30
1bb.0 316D. -.56 43.
j 6 -.035 .004 -.C97 .43 1.27 1.59 19.05' .lb -1.76 191.6 3139.
-3.52 41.
7 .03a -.UGB -.L88 .46 1.%,8 1.:tj 20.51 1.30 -.02 196.2 3087. -.10
45.
r` d -.030 -.QC1 .C24 .44 .17 .24 1.94 2.ui
2.14 18U.2 32d9. 4.51 34.
' 9 .048 -.006 -.152 .34 1.96 2.14 22.02 2.72 -1.07 164.2
3285. -1.89 39.
s 10 -.181 .009 .076 .34 -.01 .01 -.91 -10.44 -4.23 190,5
2924. -18.78 27.
;• 11 x098 -.004 -.G49 .25 1.14 i.yU 16.17 6.1v -1.95
139.4 2563. -2.$5 43_
i 12 -.056 .OW; .(24 .4t
.15 79 _ -2.25 i94.4 2474. -4.41 45.
13 .121 -.006 -.156 .37 2.19 .66 7.18 5.59 -.35 159.4
2388. -.59 64.
14 -.051 .007 .G1: .48 .11 .37 1.83 -1.4U -5.10
137.5 Z248. -7.23 4U.
15 .134 -.017 -.1t5 .10 2.43 2.74 26.47 6.26 -.17 151.4
2G48. -.27 47.
16 -.041 .000 .C4d	 '- .39 .Gb 1,) .37 -1.53 -1.97 l$5.1 2171. -3.63
33.
17 .03b .001 -.073 .41 1.13' 1.43 14.34 1.64 -2.23 164.0
1672. -3.69 3b.
18 -.05C -.004 -.011 .40 .52 1.02 16.96 -1.75 -Z.11 200.9
1743. -r+.lid 52.
19 -.Ut3 .G:7 .C1C ,36 .24 .17 .5A -2.33 -4.22 163.3
1442. -b.62 23.
ZU .670 --007 -.087 .34 1.32 1.75 17.62 3.90 -.34 lbf.3
1339. -.ad 44.' ^_
21 -.1C2` .CG8 .C•42 .43 .06 -.13 -1.J9 .71 .92 176.3
1513. 2.16 32.
Z2 .LI9k .OL2 3.14 3.bL -.75
16b.7 1390. -1. Z ,3 59.
t3 -.104' .004 -.C12 .37 .44' .12 .BU -5.73 -4.1a ZC7.7 i37	
. -b,55 L0.
3




(b)	 Aircraft Motion-Variable Mean Deviations
x 









(g) ("deg/sec) (deg/sec) (deg/sec) (deg)
(deg) (deg) ('kt) (m) (m/sec) (sec}
Segment
.131 1. 88 1.59 2.08' 24.74 3.83 .95 162.7
3197. 1.69 43.
C	 1 .074 •011
2 .029 .002' .010 .4P •22 .10 .75
2.65 .52 157.7 3194. .8b 33.
3 ,445 .004 .020 1.04 .42 .P3
a.1P 3.29 .25 165.4 3149. .48 42.
.48 .29 .25 1.46 •49 1.00- 196.0 3177.
2.13 33.
4 :056 .008 .023
5 .050 .009 .,037 2.48 .61 1.08 10.60 3.47 .30
166.0 3160. .56 43.
t	 6 .035 .010 .151 Z.20 1.44 1.59 19.05
1.56 1.91 141.8 3139. 3.81 41.
7 .038 .009 .093 1.72 1.08 1.58 20.51
2.00 .86 199.2 3087. 1.84 45.
8 .041 .005 .046 .49 .30 .24' 1.04
2.03 2.42 180.2 3289. 4.93 34.
9 .04-8 .014 .168 2.39 1.99 2.21 22.02 2.72
1.10 164.2 3285. 1.94 39.
16 .181 .011 .076 .45 .37 .10 1.09
10.44 9.23 190.5 2924. 16.78 27.
11 .098 .011 .068 1.57 1.16 2.01 16.17
6.10 1.95 139.4 2563. 2.85 43.
12 .063 .011 .057 .49 .45 .18 .56
1.09 2.25, 194.4 2470. 4.41 45.
13 :121 .016 .172 2.94 2.20 2.51 24.06
5.59 .54 159.4 2388. .89' 64.
14 .053 .007 .050 .48 .50 .37 1.83
3.68 5.10 137.5 224&. 7.23 40.
15 .134 .018 .175 1.93 2.43 2.74 26.47
6.26 .51 151.4 2048. .78 47.
f	 16 .06B .009
.072 .42 .54 .10 .46 2.05 2.56 185.1 2171.
4.74 33.
17 .036 .011 .094 2.34 1.15 1.66 14.98	 - 1.64
2.23 164.0 1872. 3.69 38.
18 .062 .016 .07P 1.42 •75 1.05 11.27 1.80
2.25 200.9 1743. 4.38 52.
19 .063 .008 .025 .45 .31 .19 .69 2.33
4.22 163.3 1442. 6.B2 23.
20 .070 .011 .096 1.83 1.32 1.83 17.P3 3.90
.44 166.3 1339. .81 44.
21 •107 .012 .079 .50 .66 .16 1.Oa 3.58
3.39 176.3 1513. 5.83 32.
2Z .092 .018 .148 2.99 1.92 2.33 23.12 3.80 .7B
16B.7 1396. 1.31 59.
23 .104 .007 .042 .45 .44 .12 .85 5.73




.061 .013 .046 31 .35 •28 1.33 5.18 1.77










Table 42 - Continued
(c)	 Aircraft Motion-Variable Standard Deviations
'gnz 6ny 'Inz P 4 r 190 68 19Y 6h h ^tVi
Segment (g) (g) (g) (deg/sec)- (deg/sec) (deg/sec) (deg) (deg) (deg) (kt) (m) (m/sec) (sec)
1 .016 .020 .123 4.59 1.27 1.80 16.83 .73 .64 1.2 28. 1.11 43.
z .005 .003 .015 .17 .12'' .05 .19
_.14 .19 1.4 8. .32 33.	 ~
3 .003 .006 .020 1.79 .22 .71 7.00 .23 .13 1.2 10. .23 42.
t-. 4 .042 .007 .040 .11 .28 .05 .31 .51 .62 7.9 26. 1.30	 `. 33.
5 -.007 .013 .042 4.02 .43 1.39 13.53 .23 .<18 1.4 9. .32 43.
6 .021 .010 .179 3.57 1.39 1.44 17.e6 1.91 1.78 9.3 37. 3.50 41.
7 .012 .007 .099 3.06 .86 1.19 15.29 1.83 .90 3.4 15. 1.94 45.
8 .046 .007 .061 .18 .40 .09 .28 1.16 1.73 15.6 49. 3.59 34.
9 .031 .021 .171 5.43 1.70 1-.99 19.95 .94 .95 1.5 37. 1.65 39.
1.0 .065 .010 .080 .40 .48 .12 1.06 2.49 2.50 4.2 165. 5.18 27.
11 .016 .01.4 .071 3.03 .91 1.68 12.67 .27 .56 1.3 39. .80 43.
!
O `
12 .044 .011 .094 .30 .67 .1 .25 1.93 1.99 9.9 48. 3.68 45
13 .035 .018 .164 4.95 1.76 3.04 30.21 .56 .56 2.2 19. .92 64.°
14 .034 .006 .064 .19 .67 .09 .25 3.67 2.53 3.1 98. 3.62 40.'
15 .036 .OI4 .160 3.38 1.95 1.99 16.47 .59 .57 1.6 12. .88 47.
16 .065 .OQ8 1110 .25 .79 .08 .36 2.69 3.08 5.1 36. 5.62 33.
17 .023 .073 .106 5.08 1.10 1.90 16.23 .54 .47 2.3 39. .76 38.
18 .058 .021 .107 2.60 .77	 : 1.03 11.28 1.67 2.03 8.5 66. 3.74 52.
19 .014 .00B .....040 .40 .2E .12 .54 .18 .kl 1.1 48. .68
a
23.
20 :012 .01.2 .097 3.48 "1.13 1.74 16.26. .46 .51' 1.8 10. .84
r
44.
21 .067 .013 .131 .40 1.18 .16 .43 3.63 3.39 23.8 37. 5.59 32.
22 .032 .022 .139 4.85 1.53 2.91 28.77 .52, .60 2.3 25. .99 59.
23 .015 ' .00B .076 .37 .46 .07 .35 .77 .49" 1.2 51. 1.03 20.




^ ^ i En h
Segment (g) (g)' (g) (deg/sec) (deg/sec) (deg/sec)
(deg) (deg) (deg) (kt)! (m) (m/sec)
.165 4.61 1.99 2.68 26.75 -3.90 1.15
162.7 3197. Z.02
1 .080 .021
2 .030 .003 .016 •51 •25 .12
.77 2.65 .55 157.7 3194. .92
3 .045 .007 .024 1.85 .46 1.08 10.74 3.29
.28 165.4 3149. .53
4 .070 .009 .041 .49 •38 .26
1.98 .52 1.18 196.2 3177. 2.50
5 .050 •013 .050 4.04 .74 1.46 14.50
3.47 .35 166.0 3160. .64
6
'
.016 .333 7.850 3.44 40.91 .31 2.98 3.32
.02 .2 3. .92
7 .040 .011 .:^33 3.10 1.38 1.98 25.58 2.25
.90 199.3 3087. 1.95
8 .055 .007 .065 .52 .43 .26 1.86 2.32
2.79 180.8 3289. 5.77
9 .057 .023 .2Z9 5.44 2.59 2.92 Z9.72 2.88
1.43 1b4.2 3285. 2.51
I:
10 .193 .013 .110 .52 .48 .12 1.40
10.73 9.56 190.5 2929. 19.48
'	 11 .100 .015 .086 3.04 1.46 2.54 20.50 6.10
2.03 139.4 2563. 2.96
12 .071 .013 .097 .55 .68 .21
.60 2.08 3.00 194.6 2471. 5.74
13 .126 .019 .226 4.96 2.81	 : 3.11 31.0E
5.62 .66 159.4 2389. 1.09
14 .061 .009 .066 .31 .68 .36 1.85
3.93 5.69 137.6 2230. 8.09
15 .139` .022 .230 3.38 3.11 3.35 32.25
6.29 .60 151.4 2048- .92
16 .077	 : .011 .120 .46 .79 .12 .51
3.09 3.66 185.1 2172. 6.69
17 .042 .023 .129 5.10 1.58 2.37 21.66
1.73 2,28 764.0 1872. 3.77
18 .073 .395 8.750 1.44 24.86 .06 1.23
2.29 .05 .2 3. .99
19 .064 .011 .043 .55 .37 .21 .77
2.33 4.24 163.3 1443. -6.85
20 .071 .014 .130 3.50 1.74 2.47 23.98
3.93 .62 166.3 1339. 1.02
i
21 .122 .015 •135 .-59 1.18 .20 1.37 3.70
3.51 178.0 1514. 6.00
E	
22 .097 .022 .192 4.86 2.46 2.93 28.94
3.83 .96 168.7 1396. 1.61
j	 23 .106 .009 .077 .52 .64 .14 .Be 5.78 4.21 207.7
1372. 8.61
24 .064 .015 .068 1.03 .41 .32 3.4? 5.18




























t^ 4n f tq tr





(g) (deg/sec) (deg/sec) e	 sec(d g/	 ) de( g) d "e( g) ( de 9) ( 
kt) (m) (m/sec) (sec)
Segment ^9)
-.405 20.00 4.56 6.20 37.40 4.84 -2.16 167.1
3239. -3.84 43. 
1 .119 -.111
2 .041 -.011 .065 .90 .64 .24 1.20
2.62 .74 160.5 3216. 1.22 33.
° 3' .053 -.025 -.058 7.35 .90 2.00 15.P.O 3.54
-.48 168.0 3170. -.88 42
4 -.112 .018' -.240 .70 1.98 .36 2.55
.88 -2.06 205.8 3223. -4.45 33,
5 .063 -.037 -.128 -11.15 1.62 2..88' 23.80 3.82 -.84
168.0 3178. -1.52 43.
.024 -.415 -8.95 3.46 3.54 41.80 -3.94 -5.28
2b4.9 3200. -10.39 41,
b -.070
7 .059 -.026 -.338 8.40 2.84 3.20 38.40 3.64 -1.62
208.2 3124. -3.54 45.
B -•019 .235 1.10 -1.72 .46 2.40 3.26
4.14 201.3 3353. 8.81	 - 34.
-.104
9' .113 -.100 -•513 -20.80 5.64 5.96 44.10 4.40 -2.76'
167.7 3330• -4.88 39.
10' -•249 .034 .293 1.70 2.20 .26 -2.50 -12.56
-11.66' 197.7 3170. -23.68 27.
11 .129 .055'' -.193 -9.95 2.80 4.36 29.70
6.80 -2.76 142.5 2637. -4.02 43.
F 12 -.101 .040 •340 1.65 2.82 .82 1.10
-6.66 -7.42 208.2 2545. -13.90 45.
1,3 .172 -.044 -.505 -13.70 5.28 5.24 45.10 6.48
-1.H4 165.0 2416. -2.99 64.
14 -':102 .021 -•160 1.10 -2.00 .58 2.30 5.10
-6.22 143.1 2370. -11.70 40.
}	 " 15 .194 -.065 -.438 6.95 5.22 5.08 44.40 7.10 1.26
154.5 2073. 1.98 47.
1,6 -.127 .024 .420 .95 -2.76 .32 -1.40 -7.32
-7.80 194.7 2225. -14.20 33.
17 .098 -.104 -.340 20.00 4.14 6.02 34.40 2.44
-3.48 168.6 1943. -5.82 38.
18 -.154 -.081' .445 -10.25 -3.24 2.64 25.70 -5.80
-6.36 216.3 1829. -11.73 52.
19 -•084 .049 .215 1.95 -1.12 .4G 1.90 -2.74
-4.74 166.5 1532. -7.71 23.
20 .108 -.039 -.263 -11.25 3.16 4.14 35.30 4.50
-1.24 172.5 1364. -2.04 44.
21 -.184 .046 .478 1.70 -4.b2 -.62 -2.70 -6.96
-5.94 213.9 1570. -6.69 32.
72 .145 .064 -.456 -12.50 4.24 4.76 47.00 4.58 -1.88
175.5 1433. -3.11 59.
23 -.124 .023 .273 1.30 1.86 .32 1.20 -6.86
-4.62 209.7 1	 71. -9.42 20.
2'4 .117 .031 -.230 2.60 .84' •5n 2'.50 5.36 -?.22
147.6 1273. -3.11 6.
Table	 42 -Concluded
(f) Passenger Response Data
Seat 1 2 3 4 5 6 7	 8 9 10
Subject 3 5 22 8 10 26 12	 24 13 27
Segment Mean Std. Dev.
1 1 3 4 2 2 3 2	 4 5 5 3.00 1.41
2 1 2 1 1 1 1 1	 2 2 1 1.30 0.48
!	 3 1 2 1 1 2 2 1	 2 2 3 1.70 0.67'
'	 4 1 2 1_ 1 3 2 3	 2 3 5 2.30 1.25
!	 5 1 2 2 1 3 2 4	 2 4 5 2.60 1.356 2 1 5 3 4 4 6	 5 5 6` 4.10 1.66
7 2 2 4 2 3 3 4	 4 4 5 3.30 1.06i	 8 1 2 2 _ 2 3 2 5	 3 4 5 2.90 1.37
9 3 4 5 4 4 5 _5	 5 5 6 4.60 0.84	 I
10 5 4 4 4 3 4 6	 5 6 6 4.70 1.06
i	 11 2 2 2 2 3 2 3	 2 3 5 2.60 0.97
12 3 3 4 5 3 4 6	 4 5 5 4.20 1.03
13 4 3 5 4 5 5 5	 5 5 5 4.60 0.7014 2 2 2 3 3 2 2	 2 5 3 2.60 0.97
15 2 3 4 5 5 3 5	 4 5 3 3.90 1.10	 --^
16 2 3 5 5 4 5 7	 5 7 5 4.80 1.55
17 2 2 6 4 3 3 4	 4 3 5 3.60 1.26
18 5 4 5 5 3 5 6	 6 6 6 5.10 0.99
19 1 2 1 2 2 2 2	 3 5 6 2.60 1.65
20 1 2 3 3 2 4 3	 3 4 4 2.90 0.99
21 2 3 5 5 4 4 6	 6 6 6 4.70 1.42
22 2 2 4 4 4 4 4	 5 5 5 3.90 1.10
!	 23 2 2 3 4 3 4 3	 5 4 5 3.50 1.08
24 2 3 2 2 3 3 2	 1 2 2 2.20 0.63
Mean 2.08 2.50 3.33 3.08 3.13 3.21 3.96	 3.71 4.38 4.67 3.40 ^--
Std.	 Dev. 1.18 0.78 1.5'8 1'.44 0.95 1.22 1.76	 1.46 1.35 1.34 1.51
Table 43- Data From _Maneuver Flight 5
















.007- .CCt .47 .16 -.,b	
_
-1.05 1,65 -3.5d 1	 3.'U 2373. - 5.47 33.
2 .031 -.G1C -.417 .46 .40 .86 1x.49 1.5C .01
206.4 2057. -.02 39.




.078 .Cui -..056 .46 1. J5 .29 3.70 4.56 .1C 1t4.6 198'2. .13
55.
-.004 .02% -.C32 .51 -.62 -7.12 154.6
1609. -10.90 26.
4
6 -:069 -.0C2 -.033 .34 .73 1.05 12.40 3.72 ?..74
171.8 1869. 4.63 33.
j 7 .073 -.C1'2 -.064 .27 1.10 1.d8 18.84 4.29 -.09' 166.7 1931. -.17'
33.
8 -.U73 -.003 .634 .48 .05 1.71 -.77 -1.47 199.3
1690. -2.61 3o.
e
9 .049 -.013 -.14C .27 1.89 2.05 20.62 2.95 -1.31 167.0
1640. -Z.19 43.
10 -,036 .GCO .008 .41 .14 -.04 -.73 -1.04 .66" 20G.0
1712. 1.26 31.
11 .044 -.014 --.182 .50 1.89 1.05 24.27 2.02 .93 204.7
1699._ 1.88 41,
12 -.035.. .C5[ .46 -.05 .C2 .17 2.75 1.66 i'§4.9
2385. 3.72 39, 
13 .098 .GG1 -.101 .56 1.59 -.98 -10.04 4;96 -.16
158.P 2340. -.29 39.
' 14 -.143 -.0{•6 -'.006 .40 .39 -.11 -1.81 -6.75 -6.38 202.4 2099. -12.53
30.
:.
Tb .072 .UGS -.C61 .40 1.12 1.42 14.67 3.1C -6.05 137.2
1486. -8.13 42.	 1
16 -.066 .00C .C26 .46 .18 .20 1.10 .28 -.44 189.3
1191. -.36 34.
17 .00 -.01C -'.C4C .26 .193 1.38 13.29 3.94 .15 164.8
1181. .22 37,
18 -.096 -.005 -.(.37 .33 .9C 1.32 12.93 1.17 1.23 177.4 13.76.
2.87 34.
1y - .GCC .404 .49 .ib -.23 -1.79 6.C7 .36 145.4 1344. .51
36.
i
20 .098 -.013 -'.13C .36 1.e6 2.v4 20.43 4.67 -.24 164.4
1357. -.48 42.
21 -.069 .00. .C11 .55 .15 -.ul .78 4.8L 4.18 181.4
15E5. 7.83 33.
g 22 .i4E .4^.4 -.C54 .45 .y7 -.0 9 -.11 3.4r, -.22 164.E 1591.
-.39 47.
i
23 -.053 .G07 -.C24 .•c .32 -.34 -41.38 -1.17 -2.17 205.3 147 . -4.42
34.
24 .02f -.CGE -.141 .31 .r,5 Z.'C'^ 13.32 2.31 1.37 cC3,1 1576. 2.7,4 41.
Table 43- Continued
W	 Aircraft Motion- Variable Mean Deviations
Xn Nn. X xq
Xr ^^ ^B Ay ^V' X Xh At	 -^-
(9) (g)
z
(9) (deg/sec) (deg/sec) (deg/sec) (deg) (deg)
(deg) (kt) (m) (m/sec) (sec)
Segment
.007 .008 .47 .17 .06 1.05 1.65 3.58
148.0 2373. 5.47 33.
1 .011
. 2 .031 .011 .02E 1.43 .41 .91 10.6P 1.50
.26 206.4 2057. _.53 39.
3 .086 .005 .060 .48 .43 .16 .44 4.05 3.66
180.0 2149. 6.64 38.
4 ,078 .014 .072 2.32 1.06 1.94 17.65 4.56
.24' 164.6 1982. .38 55.
5 .024 .020 .037 •51 .31 ,12 .15 1.02
7.12 154.6 1609. 10.90 26.
6 .090 .007 =074 2.10 .78 1.30 13.37 3.72 2.74
171.8 1869. 4.83 33.<
7 .073 .017 .087 1.95 1.13 1.99 18.P4 4.29
.20, 1.66.7 1931. .34 33.
8 .073 .007 .040 .49 .26 .25 1.71 .88 1.67
199.3 1890. 3.22 36.
9 .05Z .018 .160 2.29 1.93 2.18 21.08 2.85
1.33 167.0 1640. 2.21 43.
10 .038 .002 .015 .51 .24 .11 1.?9 1.07
.66 200.0 1712. 1.26 31.
11 .044 .015 .194 2.67 1.90 1.e6 24.27 2.03
.99 204.7 1899. 2.00 41.
12 .068 .004 .066 .46 .55 .08 .39
4.95 4.87 159.9 2385. 8.18 39.
13 .098 .018 .139 4.57 1.61 1.99 17.97'
4.96 .40 158.8 2340. .65 39.
14 .143 .009 .059 .43 .44 .12 l.al
8.75 6.08 202.4 2099- 12.53 30. j
15 .072 .019 .077 1.77 1.16 .2.17 14.67 3.10
6.05 137.2 1486. 8.13 42.
16 .077 .006 .102 .46 .80 .20 1.10, 3.50
3.44 189.3 1191. 6.21 34.
17 .067 .015 .062	 : 2.05 .97 1.84 16.?3 3.94
.41 164.8 1181. .65 37.
18 .096 .007 .105 2.40 1.20 1.44 14.76 3.77
3.94 177.4 1878, 6.86 34.
m
19 .093 .002 .012 .49 .20 .23 1.70 6.07
.36 145.4 1344. .51 36.
20 .098 .016 .151 2-•24 1.90 2.25 ?].8Q 4.67 .59 164.4 1357.
.94 42.
21 .080 .006 .083 .55 .56 .11 1.41 4.90
4.54 181.4 1565. 8.33 33.
22 .048 .014 .065 2.70 .98 1.74 15.50, 3.46 .29
164.5 1591. .48 47.
23 .05u .007 .034 .48 .32 .34 4-OP 1.67 ?.36'
205.3 1475. 4.82 34.
24 .026 .009 .048 1.60 .66 1.18 14.16 2.31 1.37
203.1 1576, 2.74 41. 
Table 43= Continued
` (c)	 Aircraft Motion-Variable Standard Deviations
on d 6n P 4 1 r Q0 0 Q, O Gh Q ^tx v z i
Segment (g) (g) (g) (deg/sec) (deg/sec) (deg/sec) (deg) (deg) (deg) (kt) (m) (m/sec)- (sec)
1 .012 .005 .009 .09 .10 .06 •Oq .05 .32 .8 55. .46 33,
2 .005 .010 .027 2.98 .27 .84 9.66 .17 .30 1.9 7. .64 39.
3 .070 .005 .096 .42 .72 .22 1.48 3.92 3.56 23.9 49. 6.18 38.
4 .018 .021 .063 4.94 .66 2.30 21.OP. .44 .25 2.1 10. .42 55.
' 5 ..029 .009' .066 .16 .37 .12 .19 .91 1.51 2.7 81. 2.27 26.
6 .081 .008 .087 4.29 .72 1.41 14.43 .62 .65; 26.0 54. 1.67 33.
' 7 .013 .019 .082 4.,28 .83 1.53 13.28 .50 .28- 1.3 9. .46 33.
8 .034 .008 .057 .27 .41 .08 .17 1.58 1.69 12.4 29. 3.14 36.
9 .040 .022 .175 5.41 1.90 2.19 21 .13 1.00 1.02 2.3 37. 1.69 43.
10 .004 .003 .032 .59 .24 .14 1.52 .30 .20" 1.5 11. .41 31.
11 .018 .013 .197 5.46 1.68 1.70 21.92 .94 .65 2.1 27. 1.34 41.
12 .065 .005' .098 .18 .95 .10 .41 4.48 4.71 23.5 59. 7.76 39.
4x4
G=-d
13 .033 .030 .172 8.15 1.62 2.67 23.17 .53 .53 .7 9. .86 39.
^^^ .69 .07 .21 1.12 .73 3.9 124. 1.52 30.r 14 .038, .008 .113 .23
15 ..025 .027 .084 3.68 1.17 2.19 13.46 .29 .54- 2.6 101. .72 42.
16 .054 .008 .166 .16 1.24 .08 .23	 - 3.89 4.01 16.5 32. ?.08 34.
r -17 .014 .021 .064 4.58 .78 1.80 15.26 .66 .42 .9 8. .66 3i.
Al(y7 18 .047 .009 .136 4.87 1.26, 1.70 17.26 4.01 4.06' 24.1 44. 6.66 34.
19 .008 .003 .012 .11 .10 .04 .11 .05 .23 1.1 7. .33 36.-





21 .072 .006 .129 .29 .86 .12 1.31 2.13 2.40 26.1 83. 4.50 33.
Table 43- Continued




p q tr ^ p 'Y ^vi h
Segment (g) (g) (g) (deg/sec) (deg/sec) (deg/sec) (deg) (deg)
(deg) (kt) (m)
1 .015 .009 .010 .48 .19 .08 1.06 1.65 3.59 148.0 2374.
2 .031 .014 .032 3.01 .48 1.20 14.2,6 1.51 .30 206.4 2057.
3 .103 .006 .106 .53 .72 .25 1.66 4.,14 3.77 181.6 2150.
4 .081 .021 .086 4.96 1.24 2.32 21.40 4.58 .27 164..6 1982.
r	 5 .030 .022 .074 .54 .48 .13 .19 1.09 7.27 154.7 1611.
6 .025 .155 16.550 1.64 29.99 .14 1.63 2.65 .03 .1 4.
7 .074 .023 .104 4.29 1.37 2.43 23.05 - 4.32 .29 166.7 1931,
8 .080 .009 .067 .5.5 .42 .26 1.73 1.76 2.24 199.7 1890,.
9 - .063 .025 .225 5.41 2.68 3.02 29.53 3.02 1.66 167.0 1640.
10 .039 .003 .033 .71 . 28'' .14 1.69 1..08 .69 200.0 1,712.
11 .048 .019 .268 5.49 2.52 2.52 3?.7C 2.23 1.14 204.7 1900.
12 .074 .005 .111 .50 .95 .10 .44 5.2b 5.00 161.6 2386.
13 .103 .030 .199 8.17 2.27 2.84 25.7E 4.99 .55 158.8 2340.
14 .148 .010 .114 .47 .77 .14 1.82' 8.82 6.13 202.5 2103.
15 .076 .028 .104 3.70 1.62 2.91 19.91 3.12 6.08 137.2 1489.
16 .086 .008 .168 .48 1.25 .22 1.13-` 3.90 4.04 190.0 1191.
17 .068 .023 .080 4.59 1.21 2.27 20.24 4.00 .44 164.8 1181.
M	 18 .047 .448 19.050 4.00 36.34 .14 2.53 3.49 .-0Z .2 ..
19 .094 .003 .015 .50 .22 .23 1.80 6.07 .43 145,4 1344.
f^ T
20 .102 .023 .212 5.07 2.61 3.01 29.09' 4.74 .73 164.4 1357. 1.17
21 .100 .008 .129 .62 .87 .12 1.53 5.31 4.82 183.2 1568. 9.03
22 .051' .018 .083 5.01 1.19 2.17 19.85 3.47 .37 164.5 1591. .61
23 .063: .008 .069 .53 .47 .35 4.14 1.71 2.42 205.3 1476. 4.96
i	 24
II




















































fn y ^nz fp {q fr f^ {B
{ry
{vi {h {h
Segment (g) (g) (g) (deg/sec) (deg/sec) (deg/sec) (deg)
(deg) (deg) (kt) (m) (m/sec) (sec)
.75 .64 -.28 -1.30 1.60 -4.04 149.7 2477.
-6.04 33.
"1 ,029 .020 :035
k	 2 .044 -.061 -.078 13.55 .84 2.06 20.50
1.20 -.5E 210.0 2080. -1.28 39.
3 -.163 .019 .325 -1.35 -2.28 -.72 -5.2G -5.60
-5.36 212.4 2233. -8.17 38.
4 .112 -.085 -.213 -16.10 2.40 4.42 28.00
5.02 .60 168.3 2004. .94 55.
5 .076 .031 -.253 1.25 1.84 -.26 -.50 2.98
-8.58 161.7 1753. -12.89 26.
f	 6 -.162 .029
-.203 16.55 1.84 3.14 30.5C 4.74 3.54 210.9
1958. 7.41 33.
7 .102 -.097 -.235 15.50 2.76 4.96 30.30 4.7B
-.78 168.9 1951. -1.34 33.
8 -.114 -.023 .268 1.45 -2.08 .60 2.10 -4.36
-4.94 216.3 1951, -9.11 36.
9 .114 -.114 -:443 -20.85 4.92 6.10 45.90 4.52
-3.24 171.3 1707. -5.39 43.
I'
10 -.046 .011 .158 2.50 -1.04 -.32 -3.40 -1.38
1.50 203.1 1737. 2.96 31.
11 .073 -.051 -.595 17.30 4.56 4.08 48.30 3.7b
1.80 209.1 1951. 3.63 41.
12 -.126 .015 .350 1.10 3.76 -.34 .90
6.90 6.2P 196.5 2469. 12.62 39.
t
6	 13 .157 -.089 -.513 -25.05 4.54 6.26 40.90 6.14
-1.66 160.8 2377. -2.74 39.
14 -.1B3 -.026 -.415 1.00 2x96 -.32 -2.70 -9.70
-7.00 206.1 2316. -13.81 30.
15 .124 .11B -.265 14.50 5.00 6.30 32.50 3.86
-7.32 143.4 1661. -9.75 42.
16 -.138 .021 .455 .85 -4.32 .48 1.40 -8.00
-7.98 213.0 1265. -13.44 34.
17 .098 -.110 -.205 -18.10 2.70 5.18 28.70 4..68 -.74
166.8 1204. -1.16 37.
18 -.173 -.047 -.448 19.05 4.00' 3.8b 36.80 -6.70
6.64 211.8 1448. 12.92 34.
19 .125 -•009 .045 .80 .60 -.34 -2.10 6.26
.88 147.6 1372. 1.22 36.
20 .158 -.092 -.493 20.05 5.22 5.92 43.50, 5.78 -1.60
168.6 1387. -2.53 42.
21 -.153 .020 .345 1.40 -3.36 .30 2.60 6.58 6.44 212.4
1699. 13.01 33.
II	 22 .077 -.064 -.175 15:30 2.08 3.ti8 -28.10 3.84 -.88
167.4 1615. -1.43 47.
23 -.087< .016 -.253 1.20 1.78 -.54 -5.50 2.48 -2.94
210.0 1577. -6.07 34.
24 .040 -.031 -.130 -13.20 1.26 2.32 25.80 2.78 1.64
204.9 16 46. 3.26 41. 
E_.Table 43 -Concluded
(f)	 Passenger Response Data
Seat 1 2 .3 4 5	 6 7	 8 9 10
Subject 23 4 27 2 19	 22 10	 1 30 25
Segment Mean Std.'Dev.
1 4 j 3 3 2	 1 1	 2 2 2 2.10 0.99
2 4 1 5 3 3	 2 2	 2 2 -2 2.60 1.17
3 4 3 5 3 6	 4 4	 3 3 3 3.80 1.03
4 4 4 5 4 3	 5 2	 3 2 3 3.50 1.08
5 4 3 6 3 2	 3 2	 5 3 2 3.30 1.34
6 4 5 5' 3 2	 5 3	 3 2 3 3.50 1.18
7 4 4 4 4 3	 5 2	 5 2 2 3.50 1.18
8 5 6 3' 2 5	 3 _3	 3 2 2 3.40 1.43
9 5 5 5 4 3	 6 4-	 4 3 5 4.40 0.97
10 5 3 5 3 2	 3 2	 4 2 2 3.10 1.20
11 5 4 5 4 5	 5 5	 4 4 5 4.60 0.52
12 6 6 5 4 5	 5 4'	 5 3- 4 4.70 0.95
13 5 5 6 5 5	 6 4	 5 4 6 5.10 0.74
14 5 4 5 3 4	 5 4	 5 4 4 4.30 0.67
15 4 4 5 4 4	 5 3	 5 2 2 3.80 1.14
16 6 6 5 4 6	 5 5	 6 3 3 4.90 1.20	 !
17 6 3 5 4 4	 2 3	 3 2 2 3.40 1.35
18 5 5 5 _5 6	 5' 4	 5 2 3 4.50 1.18	 --
l;	 19 5 5 3 4 2	 1 2	 2 2 2 2.80 1.40
20 =5 3 5 5 5	 5 3	 5; 3 5 4.40 0.97
21 5 5 5 4 6	 5 4	 5 4 3 4.60 0.84
22 5 4 3 5 4	 2' 3	 4 2 2 3.40 1.17
23 5 4 3 4 2	 2 2	 4 2 3 3.10 1-,410
24 5 3 3 4 4	 3 2	 3 2 2 3.10 0.99
Mean 4.79 4.00' 4.54 3.79 3.88	 3.88 3.04	 3.96 2.,58 3.00 3.75
Std.	 Dev. 0,66 1.35 0.98 0.78 1.45-	 1.57 1.08	 1.16 0.78 1.22 1.30
iTable 44- Data From Maneuver Flight 6
TIFS Flight 360 (a) Aircraft ,Motion-Variable Mean Values September 17, 1974




(g) (g) (deg/sec) (deg/sec) ('deg/sec) (deg)
(deg) (deg) (kt) {m) (m/sec)
(sec)
Segment
.51 .17 -.05 -.24 1.74 -3.34 146.9 2434.
-5.11 33.
1 .023 .008 .004
2 .04 G -.Oi4 -.023 .45 .51 1.09 12.81 2.17'
.60 205.4 2160. 1.21 34. 
3 -.G66 .GC1 .(49 .32 -.03 -.C1 -.16 .92 .79 179.3
2272. 2.11 38.
4 .063 -.003 -.061 .44 1.08 .51 4.87 4.09
-.28 165.7 ' 2049. -.49 55.
-.00'7 .020 -.032 .50 .33 -.01. -.BO -1.04 -7.12
155.3 1656. -10.98 26.
5
6 -.0!1 O.OGG -.C26 .36 .74 1.G1 12.13 3.39 2.84
169.7 1875. 4.94 33.
7 .081 -.010 -.16C .27 1.08 1.84 16.84 3.99
-.03 166.7 1964. -.08 3'3
8 -.068 -.OfS .f34 .43 .37 .2b 1.60 -.94
-1.36 198.6 193b. -2.61 36.
9 .065 -.015 -.136• .23 1.87 2.04 20.22 3.32
=.56 165.5 1775. -.96 43
F 10 =.042 -.007 .005 .39 .15 .09 .15 -.49'
.74 198.9 1874. 1.48 31.
11 .042 -.015 -.193 .48 1.96 1.91 24.71 2.54, 1.25
203.1 2090. 2.54 41.
a
12 -.051 .GUb .054 .4b -.05 0 a 94 2.97 1.90
160.2 2622. 4.21 39.
^
13 .085 .00G -.097 .54 1.53 -.84 -9.34 4.36
-.60 158.4 2544. -1.00 39.
G^y, 14 -.1.54 .0O2 -.013 .39 .40 -.19 -2.44
-9.78 -4.78 202x8 2186. ^1ti.09 3U.
^^ 15': .070 .006 -.C61 .40 1.'16 1.96 14.72 2.96
-6.02 13%.5 1510. -9.12 42.
.002 .G29 .41 .16 .25 1.60 1.93 1.36
185.6 1419. 2.90 34.
+y 1b -.026
^+*'{ 17 .Ob3 =.014 -.064 .17 1.15 1.74 16.69 5.1.3 1.21
162.9 1623. 1.92 37.	 r
la -.096 -.007 -.055 .34 1.06 1.64 15.99 .55- -.02
173.5 1881. .61 34.
19 .010 -.Oc4 .(Do .45 .19 .24 1.15 5.47 -.50
144.1 1690. -.73 36.
4
2u .122 -.015 -.15E .24 2.20 2.29 23.60 5.79
.91 161.0 1722. 1.44 42.
2i -.1147 -.003 .G09 .51 .18 .30 3.48 4.60 4.55
176.9 2005. 8.45 33.
22 .052 -.vGS -.C52 .42 .97 .27 3.17
-.32 161.8' 2064. -.54 47.
a
23" -.005 .001 .G04 .46 .zCj -.09 -L, 41 -.O --.45
197.7 2089. -.f3 34.
24 .026 -.011- -.451 .33 ,77 1.33 15.91 t.84
1.07 19b.9 2223. 2.14 41.
Table 44- Continued
1b) Aircraft Motion -Variable Mean Deviation
x n
N ^ Nn x 
Aq Xr ^^ ^8
ray xyi X
Segment (g) (g) (g) (deg/sec) (deg/sec) (deg/sec)
(deg) (deg) (deg) (kt) (m')
1 on :005, :010 :5-1 .18 .07 .30
1`.74 3.34' 146.4 2434.
2, .040 .015 .034 1.42 .52 1.10 12.81 2.17
.60 205.4 2160.
3 .091 .005' .067 .47 .45 .17' 1.C5 3.93
3.58 179.3 2272.
4' .Ob3 .014 .075 2.31 1.09 1.96 18.12
4.09 .30 165.7 2049.
5 .028 .022 .036 .50 .33 .08 .PO 1.39
7.12 155.3 1656.
6 .085 .007' ?73 2.11 .79 1.34 13-.31 3.39
2.84, 169.7 1875.
7 .081 .015 .086 1.95 1.12 1.94' 18.84 3.99
.17 166.7 1964.
8 .068 .007 .037 .50 .28 .28 1.60 .96
1.55 198.6 1936.
9 .065 .019' .156 Z.29 1.91 2.15 20.75 3.32
1.04 165.5 1775.
10 .042 .002 .016 .48 .24 .13 1.00 .54
.74 198.9 1879.
11 .042 .016 .204 2.67 1.97 1.92 24.71 2.54
1.27 ' 203.1 2090.
12 .073 .009 .069 .48 .56 .11 .94
5.04 4.97 160.2 2622.
13 1085 .019 .135 4.53' 1.55 1.9b 18.05
4.38 .70 158.4 2544.
14 .154 .006 .062 .41 .45 .19 2.44
9.78 6.78 202.8 2186.
15 .070 .018 .07B 1.72 1.20 2.20 14.72
2.96 6.02 137.5 1510.
16 .049 .007 .099 .49 .79 .25 1.80
4.17 3.93 185.0 1419.
17 .OB3 .018: .081 1.96 1.19 1.94 17.63
5.13 1.21 162.9 1623.
18 .096 .008 .116 2.40 1.31 1.64 15.99
3.47 3.36 173.5 1881.
19 .070 .004 .011 .45 .21 .24 1.15
5.47 .50 144.1 1696..
20 .122 .018 .181 2.31 2.22 2 .34 23.6'
5.79 1.01 161.0 1722.
21 .071 .006 .080 .51 .57 .36 3.4P
4.66 4.66 176.9 2005-
22 .052 .013 :067 2.67 .97 1.75' 16.00
3.17 .3E 161.8 2064. 
29 .040 .004 .059 .47 .41 .09 1.41
1.35 1.39 197.7 2089.
2:4 .026 .012 .061 1.61 .78 1.33 15.07














































































6 Q^^ Qh ah At
Segment (g) (g) (g) (deg/sec) (deg/sec) (deg/sec) (deg) (deg) (deg) (kt) (m) (m/sec) (sec)
1 .005 .004 .009 .29 .10 .07 .42 .05 .35 1.3 51. .51 33.
2 .007 .011 .034 2.97 .34 .83 9.67 .17 .31 2.2 16. .63 39.
3 .069 .006 .103 .43 .73 .21 1.55 3.45 3.67 24.2 48. 6.32 38.
4 .014 .021 .066 4.92 .67 2.Z6 21.06 .44 .21 1.4 10. .36 55.
5 .033 .013 .068 .27 .37 .11 .33 .98 1.63 3.0 83. 2.46 26.
6 .085 .010 .085 4.24 .73 1.46 14.35 .63 .62 26.3 57. 1.59 33.
7' .010 .019 .081 4.27 .83 1.52 13.25 .48 .27 .8 6. .45 33.
8 .033 .008 .057 .31	 : .43 .07 .63 1.49 1.56 12.0 25. 2.91 36.
9 .035 .022 .172 5.40 1.87 2.19 21.12 .98 1.05 1.7 27. 1.75 43.
10 .003 .003 .035 .49 .24 .11 1.14 .24 .23 1.4 U. .46 31.
11 .019 .011 .205 5.46 1.73 1.67 27.92 .94 .72 1.9 27.. 1.49 41.
12 .064 .007 .101 .16 .93 .10 .38 4.47 4.74 24.8 66. 7.94 39.
13 .029 .030 .169 8.12 1.55 2.63 23.14 .54- .55 1.0 11. .91 39.
14 .036 .006'- .118 .22 .68 .06 .20 1.36 .90 3.7 140. 1.89 30.
15 .028 .029 .085 3.67 1.19 2.19 13.49 .28 .48 3.7 102. .64 42.
16 .046 .009 .159 .37 1.23 .08 .60 3.90 3.88 16.0 48. 7.04 34.
17 .019 .021 .083 4.55 .98 1.76 15.27 .64 .48 .5 17. •77 37.
r
f 18 .058 .009 .142 4.85	 - 1.38 1.63 17.20 3.96 3.97 20.4 29. 6.52 34.
19 .010 .004 .011 .12 .12 .04 .12 .07 .21 1.3 12.. .31 36.
20 .033 .019 .201 5.05 2.15 2.16 20.94 .81 .67 1.7 17. 1.08 42.
21 .072 -.006 .125 .29 .86 •18 1.31 2.08' 2.10 25.,9 88. 4.15 33.G
4
s
22 .011 .018 .066 4.97 .71 2.15 19.84 .29 .27 .9 7. .44 47.
I. 23 .045 .005 .090 .30 .51 .07 .77 1.58 1.53 2.2 20. 3.08 34.
24 .005 :008 .060 3.48 ._57 1 .05 12.58 .38 .23 .5 25. .45 41.
Table 44- Continued
(d) Aircraft Motion-Variable Root-Mean-Square Values
^n to ^n t 
tq r
¢ © ^y i En h
(g) (9) (deg/sec) (deg/sec) (deg/sec)
(deg) (deg) (deg) (kt) (m) (m/sec)
(sec)
33.Segment (g)
.09 .48 1.74 3.35 146.9 2435.
5.13
1 .023 .00a .012 .59 .20
.041 3.00 .62 1.37 16.05 2.18 .68
205.4 2160. 1.36 39.
2 .041 .018
.54 .21 1.56 4.06 3.76 180.9
2273. 6.67 38.
3 .110 .006 .114 .73.
4 .065 .02Z .089 4.94 1.27 2.31 21..62
4.11 •35 165.7 2049. .61 55.
.57 .50 .11 .87 1.43 7.31 155.3
1658. 11.25 26.
5 .033 •024 .075
6 .025 .170 16.250 1.64 29.63 .13 1.64
2.68 .04 .1 4. .52 33.
7 .082 .021 .101 4.27 1.36 2.39 23.03
4.02 .27 166.7 1964. .46 33.
.067 `.53 .43 .29	 ' 1.72 1.76 2.07
198.9 1937. 3.91 36.
8 .076 .009
9 .074 .026 .219 5.40 2.65 2.99 29.24
3.46 1.20 165.5 1775. 1.99 43.
10 •04Z .003 .036 •63 .29 .1 4 1.15
.55 .78 198.9 1879. 1.55 31.
11 .046 .019 .202 5.48 2.01 2.54
33.03 2.70 1.44 Z03.1 2090. 2.95 41.
.011 .115 .50 .93 .13 1.02 5.36 5.11





.090 .030 .195 8.14 2.17 Z.77 24.96
4.41 •81 158.4 2544. 1.35 39.
14 .158 .007 .118 .45' .79 .20 2.45
9.87 6.E4 202.8' 2191. 14.22 30.
15 .075 .029 .105 3.69 1.66 2.94 -
19.97 2.97 6.04 137.6 1514. 8.15 42.
'
16 .053 .009 .162 .55 1.24 .26 1.90
4.35 4.12 185.7 1420. 7.61 34.
I'
17, .085 .025 -	 .105 4.56 1.51 2.4B 22.62 5.17
1.30 162.9 1624. 2.07 37.
18- .049 .435 19.050 3.92' 39.22 .19 3.01 3.69
.02 .2 3. .96 34.
19 .070 .005 .013 .47 .22 .24
1.16 5.47 .54 144.2 1698. .79 36.
20' .127 .024 .256 5.05 3.08 3.15 31.55 5.85
1.13 161.0 1722. 1.80 42.	 y_
21 .OB6 .007 .125 .59 .68 .40 3.72 5.05
5.01 178.8 2007. 9.41 33.
22 .054 .019 .085 4.99 1.20 2.17 19.99 3.18
.4Z 161.8 2064. .69 47.
23 .046 .005' .090 .55 .54 •12 1.61 1.58
1.60 197.7 2089.. 3.22 34.
24 .027 .014: .079 3.50, .96 1.7C 20.29 1.88
1.09 198.9 2223. 2.19 41.'	 F^-^













































2 .063 -.069 -.095 13.35 1.04 2.28 22.70 2.46
1.12 210.0 2195. 2.23 39.
3 -.170 -.025 .345 -1.35 -2.28 -.62 -4.70
-5.98 -5.98 212.1 2347. -9.17 38.
4 .087 -.091 -.225 -18.05 2.66 4.54 29.20
4.56 -.80 168.9 2073- -1.37' 55.
5 .080 .036 -.255 1.50 1.88 -.32 -1.70 2.62
-8.60 162.0 1814. -12.95 26.
6 -.153 .038 -.198 16.25 1.84 3.16 30.10
4.42 3.58 211.5 1966. 7.47 33.
7 .108 -.089 -.233 15.45 2.64 4.74 30.30
4.48 .76 168.9 1981. 1.25 33.
8 -.106 -.029 .248 =1.25 -2.10 .42 2.30
-4.22 -4.54 215.4 1981. -8.44 36.
9'- .127 -.114 ' -.440 -21.00 4.72 5.92 45.60 5.02
-2.64 169.8 1829. -4.39 43.
10 -.049 =.011 .168 2.15 -1.02 .30 2.30 1.06
1.78 202.2 1905. 3.63 31.
11 .070 -.048	 ! -.615 17.25 4.74 4.06 48.70
4.30 2.24 207.6 2126. 4.51 41.
12 -.132 .028 .353 .85 3.68 .32 1.70
7.00 6.36 199.2 271.3. 13.14 39.
13 .184 -.088 -.540 -25.20 4.64 6.22 41.60
5.58' -2.02 160.5 2568. -3.32 39.
14: -.195 .020 -.420 1.05' 2.98 -.36 -3.30 =10.86
-7.70 206.7' 2438. -15.45 30.
15 .135 .122 -.265 14.60 4.94 8.12 32.60
3.74 -7.32 145.8 1684. -9.818 42.'
16! -.088 .029' .420 -2.10" -4.38 .56 3.00 -6.32
-5.86 209.7 1509. -9.88 34.
17` .122 -.111' -.263 -18.15 3.32 5.48 32.10 5.84
1.72 164.4 1654. 2.77 37._
18 -.183 -.049 -.435 19.05 3.92 4.12 39.80 =7.28
-7.36 198`.9 1935- -11.016 34.
19' .107 -.016 .043 .90 -.62 .36 1.5n 5.64
-.80 147.3 1730. -1.22 36.
20- .183 -.097' -.585 19.55 6:24 6.16 47.00 6.94
1.88 164.1 1753. 2.96 42.
21 -.146 -.020 .325 1.30 -3.34 .66 5.20 6.30
6.72'' 209.1 2141. 13.78 33.
22, .071 -.073 -.215 15.30 2.50 4.16 30.30 3.58 -1.02
163.5 2143. -1.65 47.
23 .071 -.014- -.243 1.25 1.82 -.28 -3.00 -.2.64
-2.72 201.3 2118. -5.49 34.
24 .038 -.039' -.155 -13.20 1.56 2.56 28,40" 2.30
1.38 200.1 2271. 2.77 41.
Table 44 --Concluded
(f) Passenger Response Data
Seat 1 2 .3 4 5 6 7	 8 9 10
Subject 10 1 30 25 22 19 4	 23 27 2
Segment Mean Std. Dev.
1 1 2 2 1; 1 2 2	 2 2 2 1.70 0.48
2 3 3 2 3 2 4 2	 2 5 3 2.90 0"99
3 3 5 3 4 5 5 5	 4 5 3 4.20 0.92
4 4, 5 2 2 4 5 3	 3 5 4 3.70 1.16
5 4- -	 5 3 2 2 2 2	 3 5 4 3.20 1.23
6 4 5 2 2 3 4 4	 4 5 4 3.70 1.06
7 3 4 2 2 3 5 3	 4 4 4 3.40 0.97
8 3 4 3 3 2 5 2	 3 5 4 3.40 1.07
9 5 6 3 5 6 6 3	 5 5 4 4.80 1,.14
10 4 5 3 2 5 3 3	 4 3 5 3.707 1,.06
11 4 7 5 6 6
7 4	 5 5 5 5.40 1.07
12 5 5 4 5' 5 6 5	 5 5 4 4.90 0.57

























16 5' 6 5 4 5 -	 7 5	 5 5 4 5.10 0.88
17 3 4 2 2 4 5 4	 4 4 4 3.60 0.97
t	 18 5 4 4 3 6 3 5	 5 5 5 4.50 0.9719 3' 2 2 1 1 2 3	 2 2 2 2.00 0.67
20 5 4 5 5 6 5 5	 5 5 5 5.00 0.47
21 5 5 4 2 5 5 4	 5 5 5 4.50 0.97
22 3 4 2 2 2 4 4	 4 3 3 3.10 0.88
23 3 4 2 2 3 5 4	 4 5 3 3.50 1.08
24 3 3 2 _ 2, 2 4 3	 4 4 3 3.00 0.82
Mean 3.75 4.50 3.17 3.08 3.83 4.54 3.67	 4.00 4.46 3.96 3.90
Std.	 Dev. 1.03 1.22 1.20' 1.-53 1.66 1.50 1.05	 1.02 0.98 0.95 1.31
_Table 45- Data From Maneuver Flight 7

























































































































































































































































































































21: -.y93 -.019 .043 .35 -.02 C.Ct 1.21
.01 .83 i7ti.2 1383. 1.99 32.
22, ,v71 -.0(19 -.137 .41 L ^4 -.17 -.18 3.07 -i.c9
66.7 1234. -2.75 59.
23 -.112 -.023 -.048 .42 .30 .O1
1.35 -6.37 -4.73 205.6 1049. -9.'46 L0.
' 24 .Ob2 .G(L -.co" .4J .33 -.44
-6!.45 4.55 -3.01 140.1 7b4. -4.02 42.
Table 45- Continued
(b)	 Aircraft Motion-Variable Mean Deviations
Nn. ^n









(_g) (deg/sec)_ (deg/sec) (deg/sec) (deg) (deg) (deg)




.126 2.07 1.58 2.10
-
19.A3 4.00 .67 166.1 2330'. 1.0'4 43.
1 .080
2	 '' .018 .015 .009 .43 .19 .04 .51
2.23 .07 160.6 2275. .12 33.
3 .040 .009 .021 1.07	 _ .39 .82 7.41 3.08
.32 169.1 2209. .57 42.
4 .061 .031 .019 .54 .20 .16 2.50 .17
1.09 193.6 2258. 2..18 33.
5 .046 .021 .036 2.30 .50 1.11 10.63
2.98 .99 168.8 2266. 1.73, 43.
6 .027 .018 .159 2.21 1.53 1.67 19,71 1.63
1.44 194.0 2306.- 2.78 41.
7 .051 .016 .101 1.87 1.11 1.67 19.48 2.19
1.32 203.0 2343. 2.71 45.
8 .061 .018 .042 .45 .25 .13 7.37 1.68
1.95 184.4 2452. 3.83 34.
9 .06j6 .016 .131 2.56 1.69 2.06 20.16 3.09, .62 16h.4
2421. 1.05 39.
10 .162 .031 .070 .52 .32 .0@ 2.05
10.83 0.19 193.0 2183. 16.22 27.
11 .102 .010 .066 1.67 1.12 1.97 15.20
5.48 2.14 140.8 1848. 3.00 43.
12'' .051 .028 .058 .45 .41 .13 .50 1.37
2.29 195.6 - 1772. 4.31 45.
13 .124 .020 .179 2.96, 2.26 2.63 25.01
4.77 .93 160.3 1654. 1.48 64.
14 .059 .011 .046 .45 .47 .27, 1.83
4.05 5.59 140.8 1447. 7.159 40.
15 .119 .011 .165 2.32' 2.26 2.67 23.P3
5.22 .67 155.0 1179. 1.01 47.
.059 .39" .45 .11 1.95 2.23 2.29 189.6
1276. 4.16 33.
16 .075 .023
17 .063 .014 .080 2.26-- 1.04 1.64 14.34
3.49 .31	 - 163.6 1185. ..49' 38.
18' .059 .017" .055 1.05 .60 .88 9.48 1.26
1.70 190.1 1266. 3.16 52.
19< .035 .007' .017 .43- .10 .07 1.17 1.77
3.33 159.0 1168. 5.21 23.
20' .094 .011 .088 7.89- 1.25 1.80 16.70
4.18 .38 161.8' 1138. .58 44.
21 .101 .019 .074 .35 .59 .04 1.21
3.30 3.34 174.2 1383. 5.64 32.
22' .075 .014 .147 2.86' 1.84 2.29 22,90 3.07
1.69 166.7 1204. 2.75 59.
23 .112 .023 .033 .42 .36 .03 1.85 6.37
4.73 205.6 1049. 9.46 20.
24 .082 .005 .012 1.04 .38 1.09 7.30















Segment (g) (g) (g) (deg/sec) (deg/sec) (deg/sec) (deg) (deg) (deg) (kt) (m) (m/sec)
1 .024 .020 .127 4.53 1.35, 1.80 16.57 .78 .79 .9 15. 1.33
F 2 .007 .002 .015 .18 .11 .05 .18 .06 .10 1.5 5. .16
3 .005 .007 .021 1.77 .24 .73 6.46 .23 .18 1.0 11. .31
4 .A50 .018 .034 .60 .24 :25 1.05 .30 .94 3Z.6 334. 1.84
5 .009 .013 .045 3.99 .41 1.42 13.43 .20 .42 1.5 22. .73
g
6 .027 .009 ".187 3.55 1.52 1.43 17.82 1.93 1.82 10.8 20. 3.47
7 .023 .009 .108 3.07 .97 1.22 15.26 1.86 1.20 4.5 31. 2.46
6 .049 .005 .055 .15 .38 .06 .26 1.19 1.75 17.2 30. 3.44
9 .034 .018 .144 5.36 1.49 2.07 19.84 .95 .79 2.1 9. 1.33
10 .064 .007 .069 .30 .45 .10 1.02 2.49 2.21 1.7 144. 4.38
11 .019 .015 .068 2.96 .93 1.66 12.43 .26 .46' 1.6 33. .63
s` 12 .037 .006 .093 .24 .66 .15 .30 2.15 2.08' 10.4 44. 3.73
t
' 13 .038 .017 .177 4.89 1.93 3.13 30.10 .56 1.07 2.0 27. 1.70
' 14 .034 .008 .063 .17 .67 .11 .53 3.66' 2.50 3.7 105. 3.49
z 15 .037 .014 :151_ 3.34 1.85 1.46 17.85 .60 .29 .9 17. .43
' 16 .061 .006 .105 .26 .75 .11 .38 2.35 Z.92 14.3 26. 5.15
17 .023 .021 .094 5.03 1.05 1.90 16.00 .56 .42 1.7 16. .66
18 .060 .016 .084 2.13 .69 1.02 11.22 1.90 2.25 Z7.2 225. 4.10
' 19 .017" .004 .037
- 22 .23 .08 .49
	 - .08 .41 .6 44. .64
20 .015 .011 .092 3.41 1.15 1.72 15.90 .45 .20 1.7 28. .33
21 .062 .008 .129 .27 1.17 .06 .37 3.58 3.38 23.5 34. 5.45
22 .025 .016 .141 4.75 1.55 2.90 28.59- .52 1.24 2.3 62. 2.12
23 .014 .005 .067 .24 ..44 .03 .30 .76 .44 1.1 57. .91





































Segment	 (g)	 (g)V	 (g)Z	 (deg/sec)	 (deg/sec)	 (deg/sec)	
(deg)`	 (deg)	 (deg)	 (kt)	 (m)	 (m/sec)	 (sec)
1	 '.084	 .621	 .168	 4.56 	 2.04	 2.70	 25.81	
4.08	 .91	 166.1	 2330.	 1.56	 43.
2	 .019'	 .015	 .015	 .46	 .21	 .05	 .54	
2.23	 .1c	 160.7	 2275.	 .16	 33.	 -
3'	 .041	 .011	 .026	 1.82	 .45	 1.08	 9.66	 3.09
	
.37	 169.2	 2209.	 .65	 42.
_	 I
4	 .069	 .032	 .038	 .80	 .31	 .29"	 2.71	
.30	 1.25	 196.3	 2282•	 2.48	 33.
5	 .p47	 .023	 .049	 4.01	 .65	 1.46	 14.05	 2.98
	 1.08	 168.8	 2266.	 1.88'	 43.
s '.	 6	 .`035	 .363	 6.950	 3.54	 4.1.54	 .33	 3.26	
3.36	 .03	 .2	 3.	 1.05	 41.
.056	 .017	 .145	 3.11	 1.47	 2.07	 24.74	 2.54	
1.47	 203.0	 2343.	 3.01	 45.
8	 :077	 .019	 .061	 .47	 .39	 .14	 2.39	 1.91
	
2.14	 585.2	 2453.	 4.32	 34.
9	 .074	 .021	 .187	 5.42	 2.22	 2.72	 26.83	 3.24
	
.81	 164.4	 2421.	 1.38`	 39.
10	 :174	 .032	 .098	 .60	 .46	 .10	 2.24-	 11.12
	
8.48	 193.0	 2188.	 16.80	 27.
a
11	 .104	 .016	 .083	 3.03	 1.45	 2.51	 19.64
	 5.48	 2.18	 140.8	 1848.	 3.06	 43.
12	 .058	 .029	 .095	 .50	 .67	 .17	 .58	 2.39
	 3.06	 195.8	 1772.	 5.64	 45.
13	 .130	 .024	 .'Z39	 4.92	 2.96	 3.22	 30.96	
4.81	 1.33	 160.4	 1654.	 2,11	 64.
14	 .068	 .013	 .065	 .48	 .68'	 .29	 1.91	
4.38	 6.12	 140.9	 1451.	 8.45	 40.
15	 .124	 .015	 .218	 3.43	 2.92	 3.31	 24.66
	 5.25	 .73	 155.0	 1179.	 1.09	 47.
16	 .083	 .024	 .110	 .46	 .76	 .15	 1.9P
	 2.40	 2.93'	 190.1	 1276.	 5.15	 33.
1.7	 .067	 .023	 .114	 5.05	 1.47	 2.31	 19.97	 3.53
	
.49	 163.6	 1185.	 .77	 38•
18	 .105	 .263	 6.150	 2.08	 22.52	 .06	 1.01	 2.01
	
.04	 .1:	 3.	 .93	 52.	 -
14	 :039	 .008	 .040	 .48	 .27	 .10	 1.27	 1.77
	 3.36	 159.0	 1169.	 5.25	 23.	
r	
~-
20	 .095	 .01,5	 .122	 3.45	 1.70	 2.44	 22.46	 4.20
	
.43	 161.9	 1134.	 .67	 44.
21	 .112	 .020	 .136	 .44	 1.17	 .06	 1.27	 3.58
	 3.48	 175.7	 1383.	 5.80	 32.
22	 .079	 .018	 .197	 4.77	 2.41	 2.90	 28.54	 3.11	
2.13	 166.8	 1206.	 3.47	 59.	 V
r'	 23	 .113	 .023	 .066	 .51	 .57	 .03	 1.88
	 6.42	 4.75	 205.6	 1051.	 9.50	 20.
r
24	 .082	 .010	 .016	 1.80	 .46	 1.38	 9.31	 4.55






Aircraft Motion-Variable Maximum Deviations
t7
f At
^^ tnY ^n ^p tq ^r t^ ^8 V. h h
Segment
x
(g) (g) (g) (deg sec) (deg/sec) (deg/sec) (deg) (deg) (deg) (kt) (m) (m/sec)
(sec)	 ---
1 .118 .099 -.423 -19.65 4.60 -6.30 -36.10 4.84 -2.1?
169.2 2355. -3.60 43.
2 .031 -•021 .103 1.05 -.74 -.16 .90 2.32 -.24
163.2 2286. -.43 33
3 .051 -•029 -.073 -6.25 .96 -2.02 -14.30 3.36 -.80 171.0
2240. -1.37 42.
4 -..099 .106 .263 5.25 2.10 2.08 10.50 2.10 2.08
210.6 2355. -3.41 33.
5 .071 -.049 -.155 12.10 1.70 -3.06 -24.80 3.32 -1.68 171.0
2309. -2.93 43.
6 -.070 -.035 -.440 9.90 3.60 -3.66 -42.40 -4.02 -5.04
208.8 2332. -9.60 41.
7 .085 -.032 -.335 9.30 2.92 -3.34 -37.30 4.08 2.38 213.6
2393. 4.79 45.
8 --.124 -.031 .228 .80 -1.70 .34 1.40 2.78 3.26
207.9 2499. 6.77 34.
9 .119 -.077 -.458 21.80 4.72 -5.48 ^39.00 4.82 -1.82 169.2
24:54. -3.08 39
1.0 -.212 -.05.0 .255 1.60 1.78 .26 3.60 -12.96 -10.22 197.4
2393. -20.21 27.
11 .136 -.062 -.383 10.70 2.76 -4.26 -28.40 5.90 -3.08 144.0
1913. -4.30 43.
12 -.082 -•049 .323 1.35 2.76 .82 -1.10 -7.32 -7.66
209.4 1836. -13.90 45.	 -'
13 .190 -.061 -.543 14.75 5.54 -5.34 -44.90 5.66 -3.38
164.4 1692. -5.36 64:	 {
4	 I'
14 -.107 -.023 .158 1.00 -1.96 -.64 -2.70 -6.08 -8.68'
145.8 1585. -11.93 40.
'.5...i .
C;1 15 .163 -.046 -.405 8.75 4.98 -5.04 -41.00
5,96 -1.24 156.9 1212. -1.89 47.
16 -.122 -.035 .400 1.35 -2.88 .54 3.50 -4.86 -5.96 207.0
1303. -10.03 33.
1 17 .114 .097 -.326 20.15 3.68 -5.98 -32.00 4.36 -1.34 166.5
1234. -2.04 38.
TB -.098 .105 .385 10.95 -3.04 -2.14 -22.70 -4.80 -5.34' 209.7
1364. -9.57 52.
19 -.052 -.016 •185 .95 -1.18 .34 2.60 -2.14 -3.74_ 161.1 1242.
-5.88 23.
20 .129 -.043 -.268 12.05 3.08 -4.06 -33.60 4.82 1.18 166.5 1181.
2.04 44.	 M1	 -^^
21 -.158 -.034 .485 1:35 -4.80 .22 1.90 -7.58 -5.92 209.4 1425. -8.63-
32.
22 .118 -.058 -.380 12.55 4.22 -4.54 41 ..90 3.98 -4.22 171.3 1295. -6.92 - 59.
23 -.129 -.035 .285 1.35 1.82 .16 3.50 -7.42 -5.14 207.3 1173. -10.30 20.
h
24 .117 .041 -.048 6.55 .96 -2.88 -13.80 4.70 -3.40 144.9 876.
-4.48 42.
Segment Mean Std.	 Dev.
1 4 3 3' 4 5 5 2 2 2 3 3.30 1.16
2 2 2 2 1 1 2 2 1 1' 1 1.50 0.53
3 2 2 2 1 5 2 2 1 2 1- 2.00 1.15
4 1 2 3 2 2 3' 2 2 2 2 2.10 0.57
5 3 3 2 3 3 3 2 2 2 2 2.50 0.53
6 6 5 2 4 7 5 4 3 2 5 4.30 1.644	 7 3
A 2 3 3 3 2 2 3 4 2.90 0.74
8 5 3 2 2 5 5 2 2 3 3 3.20 1.32
9 5 3 3' 3 6 5 5 2 4 5 4.10 1.29
10 4 5 4 3 7 6 5 4 2 5 4.50 1.43
11 5 4 3 2 3 5' 3 2 3 3 - 3.30 1.06
12 5 4 3 2 5 5 3 2 3 5 3.70 1.25
13 5 5 3 5 4 5 5 2 3 4 4.10 7.10
14 4 4 4 4 2 5 3 2 3 2 3.30 1.06
15 5 5 2 3 3 4 4 3 3 3 3.50 0.97
16 6 4 4 3 6 5 5 2 4 5 4.40 1.26
'k	17 3 4 2 3 5 4 3 4 2 5 3.50 1.08'
18 6 5 4 2 3 5 5 3 3 4 4.-00 1.25
19 2 4 2 1 2 2 2 2 2 1 2.00 0.82
20 3 5 4 2 3 2 3 3 2 2 2.90 0.99
21 7 4 4 4 7 5 5 3 4 4 4.70 1..34
22 3 5 3 5 6 5 3 2 2 3 3.70 1.42
23 ,5 4 2 2 3 3 4 2 3 3 3.10 0.99
24 2 3 2 1 3 5 4 2 2 1 2.50 1.27
Table 46- Data From Maneuver Flignt







Y,vl ,uh µh 1c.t
(g)
^Y
(g) (g) (deg/sec) (deg/sec) (deg/sec) (deg) (deg) (deg) (kt)
(m) (m/sec) (sec)
Segment
i L'022 -.004 .002 .35^ .to .24 1.63 1.65 -3.33 14b.1-
?089. -4.97 33.
2 .044 -.GC3 :019 .36 .44 -.82 -10.20 2.12 .9t




- .069 -.003 .C41 .47 -.33 .Cd 1.16 .63 1.04 176.1
20u3. 2.49 3e.
j'	 4 .044 .UGB -.065 .36 1.1C -.44 -3.73 3.2t -1.15 165.3 1748. -1.91
55.
i
5 -.017 .UC7 -.029 .30 .30 .17 1.11 -1.87 -8.09 155.2
1235. -12.24 26.
6 -.073 .0011 -.033 .49 .76 -1.0b -11.1t 3.67 2.68; 173.2
1321. 4.49 33.
f = '	 7 :077 .CL -.C65 .53 1.1i -1.77 -17.10 4.2 .23
116.8 1993. .36 33.
6 -.UCG .004 .032 .33 .v5 -.6J -.14 -.75 -1.63 200.7
i347. -3.07 36.
9 .G4C .C12 -.145 .52 -1.94 719.44 2.64 -1.22 166.4
1087. -1.99 43.
10` -.054 -. 0G & .CC7 .28 .14 .'01 .15 -1.78 .33
207.2 1052. .67 31.
11 .029 .GGb -.230 .30 2.29 -1.y8 -26.25 1.27 .50 210.1
1166. .98 41.
12 -.Ob7 -.(JC3 .G51) .36 .75 2.2b 1.52 1b6.2 1549,
3,56 39.
13 .059 .CCC -.105 .32 1.60 1.0b 11.34 2.98 -Z.62 164.4
1277. -2.96 34.
14 -`.174 -.C1G C33 .42 .34 .2b 4.00 -10.65 -7.24 214.2
841. -14.82 3u.
15 .126 .GC8 -.C59 .53 1.2i -1.7y -13.09 5.5t -2.89-
140.5 31C. -3.75 42.
16 .027 6.000 .030 .37 .15 -.02 .17 4.69 -.55 17d.9
734. 6.34 34.
17 .0_6 .CCe -.062 .59 1.07 -1.47 -13.73 3.94 .24 165.4
740. .36 37.
r	 18 -.091 -.Gci -.C46 .51 i.OU -1.3> -13.71. 1.32 1.57 175.7
996. 3.45 34.
!v .1v4 -.Gut .CC9 .44 .11 -.3y -2.74 6.27 .60 144.4
1050. .93 36.
}
2u .119 .00O -.191 .79 2.55 -2.4 -24.45 4.6b .27 162.5
1102. .41 42.
i
21 -.G53 -.U(1 .007 .31 .15 -.01 .09 4.60 4.75 178.5 1366. 8.68 33.
22 .39 .i! -.:! .18 3.16 -.26 it3.4
142x. -.44 47.
23 -.031 -.003 -.02.L .35 .29 .30 3.83 -1.37 -1.80 zC1.9
1349. -3.t6 34.
24 .01U .00L -'.C47 .49 .73 -i.12 -13.33 1.U7 .67 '204.7 1424.
1.3Z 41.
xn xn xn xP xq xr X. xB xy wi x xh
Segment (g) (g) (g) (deg/sec) (deg/sec) (deg/sec) (deg) (deg) (deg) (kt) (m) (m/sec)
1 022 •004! .006 .35 .17 .74 1.61 I.b9 3..33 346.1 2089. 4.97
2 .049 .005 .026 1.32 .44 .87 10.35 2.13 .96' 204.4 1837. 1.93
3 .083 .004 .054 .47 .43 .12 1.1P 3.89 3.53 176.1 2003. 6.28
4 .044 .013 .077 2.20 1.10 1.9,3 17.55 3.28' 1.15 165.3 1748. 1.91
5 .026 .008 .033 .31 .30 .17 1.11 1.98 8.09 155.2 1235. 12.24
6 .086 .006 .069 2.09 .81 1.26 17.90 3.67 ` 2.86 173.2 1321. 4.99
7 :077 .009 .084 2,05 1.13 1.88 17.39 4.25 .37 166.8 1393. .59
8 .080 .006 .033 .33 .23 .05 .14 .B4 1.76 200.7 1347. 3.36
9 .050 .014 .159 2.38 1.96 2.08 20.07 2.64 1.22 168.4 1087. 1.99
10 .054 .008 .014 .63 .23 .19 2.30 1.78 .33' 207.2 1052. .67
11 .029	 : .007 .250 2.61 2.29 1.96 26.25 1.37 .83 210.1 11,66. 1.67
I2 .080 .004 .062 .36 .52 .05 .75 4.81 4..95 166.2 1549. 8.28
13 .059 .01'4 .137 4.24 1.62 1.97 17.01 2.98 1.82 164.4 1277. 2.96
14 .174 .011 .063 .46 .42 .28 4.00 10.65 7.24 214.2 841. 14.82
15 .126 .017 .082 1.99 1.26 2.00 13.14 5.56 3.26 140.5 310. 4.24
16 .041 .004 .099 .39 .84 .06 .17 5.71 5.08 178.9 734. 8.85
ir	 17 .058 .013 .080 2.10 1.11 1.82 16.2? 3.94 .69 165.4 748. 1.09
f	 18f; .091 .007 .109 2.55 1.23 1.41 14.43 3.80 4,02 175.7 998. 6.93
19 .104 .006 .012 .44 .19 .39 2.74 6.27 .66 144.4 1050. .93
20 .119 .009 .207 2.75 2.57 2.48 24.57 4.66 .73 162.5 1102. 1.14
21 .076' .004 .074 .33 .53 .08 .72 4.66 4.82 178.5 1366. 8.77
22 .048 .011 .065 2.53 .97 1.70 15.27 3.18 .41 163.4 1426. .67
23 .038 .004 .030 .37 .29 .30 3.83 1.81 2.08 201.9 1349. 4.21





























(c) Aircraft Motion-Variable Standard Deviations
Qnx 6 
Y
QnZ F q yr Qo e Off. aye Qy . At
Segment (g) (g) (g) (deg/sec) (deg/sec) (deg/sec) (deg) (deg) (deg) (kt) W (m/sec) (sec)
1 .009 .004 .010 .18 .14 .07 .27 .09 .35 1.1' 49. .49 33.
2 .007 .008 .030 2.94 .31 .82 9.44 .18 .40' 1.8 35. .84 39.
3 .068 .005 .096	 ! .44 .71 .20 1.74 3.92 3.50 23.7 52. 5.95 38.
4 .014	 - .020 .066 4.87 .70 2.Z6 21.00 .46 .53 1.3 34. .86 55.
5 .023 .006 ,066 .21 .38 .09 .30 .82 1.36 3.7 94. 1.99 26.
6 .078 .008 .079 4.20 .76 1.36 14.03 .63 .82'- 26.1 58. 1.93 33.
7 .019 .017 .078 4.21 .83 1.51 13.18 .50 .35 1.9 19. .56 33.
8 .033 .007 .055 .21 .39 06 .11 1.56 1.71 12.6 28. 3.12 36.
9 .045 .019 .180 5.35 1.94 2.16 20.91 1.01 .93 2.7 27. 1.31 43.	 {l
10 .008 .004 .033 .77 .22 .22 9.60 .32 .19 2.0 8. .38 31.
11 .028 .010 .250 5.42 2.07 1.67 21.91 .92 .79 2.3 20. 1.6.1 41.
12 .060 .004 .102 .21 .92 .07 .34 4.47 4.84 27.6 62. 7.88 39. i
13 .029 .031 .173 8.03 1.63 2.65 23.09 .52 .74 1.8 38. 1.18 39.	 r CAI
14 .052 .008 .123 .40 .69 -.09 .32 1.12 .75 5.6 147. 1.56 30.
"w} 15 .043 .026 .Oe3 3.56 1.10 2.07 13.38 1.49 1.75 4.1 51. 2.29 42.
16 .043 .006 .152 .27 1.25 .09 .1P 4.12 4.22 10.2 72.' 7.36 34.
17 .025 .019 .076 4.61 .88 1.76 15.23 .71 .72 1.4 13. 1.14 37.	 --`
18 :048 .009 .137 4.81 1.30 1.67 17.00 3.97 4.01 26.0 53. 6.73 34.
19 .007 .005 .015 .31 .11 .10 .31 .06 .22 1.1 8. .32 36.
20 .044 .017 :230 5.01 2.49 Z.17 20.86 .82 .77 1.7 15. 1,21 42.
21 .074 .006 .120 .25 .83 .12 .93 2.10 2.12 27.2 88. 4.15 33.
Z2 .013 .017 .064 4.90 .70 2.16 19.64 .30 .39' 1.5 19. .62 47.
23 .029 .004 .06`1 .25 .35 .08 .74 1.24 1.16 2.5 48. 2.30 34.







(g) (g) (g) (deg/sec) (deg/sec) (deg/sec) (deg)
(deg) (deg) (kt) (m) (m/sec)
1 ,023 .006' :010 .40 .22 . 24 1.64 1.69
3.35 146.1 2090. 5.00
2 .049 .009 .035 2.96 .53 1.16 13.90 2.14 1.04
204.4 1837. 2.10
3 .097 .006 .104 .64 .71 .21 2.10 4.01 3.65
177.7 2004- 6.45
4 .046 .021' .094 4.88 1.31 2.30' 21.33 3.31
1.27 165.3 1748. 2.09
5 .028 .009 .072 .37 .48 .19 1.15 2.04 8.21
155.2 1239. 12.40
6 .040 .168 15.350 1.66 28.33 .13 1.73 2.67 .03
.1 4. .60
7 .080 .018 .101 4.24 1.39 2.33 21.66 4.28 .42,
166.8 1393. .67
8 .086 .008 .063 .39 .39 .08 .18 1.73 2.36' 201.1
1348. 4.37
9 .060 .022 .231 5.37 2.74 2.92 28.55 2.83 1.53'
168.4 1088. 2.50
 
10 .054 .009 .034 .82 - .26 .22 2.61 1.81 .38
207.2 1052. .77
11 .040 .011, .345 5.43 3.09 2.59 34.19 1.57
.94 210.1 1166. 1.89
12 09C .005 .114 .41 .92 .07 .82 5.01 5.07
168.4 1551. 8.64
13 .066 .031 .'202 8.03 2.28 2.86 25.72 3.03 1.97
164.4 1278. 3.18
14 .181 .013 .123 .57 .77 .29 4.01	 - 10..71 7.28 214.3
854. 14.91
15 .133 .027 .102 3.60 1.63 2.73 1e.7? 5.75
3.38 140.5 314. 4.39
16 .050 .006 .355 .46 1.26 .09 .25 6.25 5.52
179.2 738. 9.72
t
17 .063 .020 .098 4.64 1.39 2.30 20.51 4.00 .76 165.4
748. 1.20
18 .035 .500 17.750 3.90 36.95 .17 2.74 3.53 .02 .1
4. .65
19 .104 .008 .017 .53 .21 .40 2.76 6.27 .70 144.4
1050. .98
20 .127 .017 .299 5.08 3.57 3.27 32.17 4.73 .82 162.5
1102. 1.28
h	 21 .091 .006 .120 .40 .P.4 .12 .94 5.06 5.20 180.5 1369.
9.62
E,
E	 22 .050 .017 .083 4.91 1.19 2.16
19.64 3.19 .47 163.4 1426. .76
'	 23 .042 .005 .064 .43 .46 .31 3.90 1.85 2.14 202.0 •1350.
4.33






























Table 46-	 Continued --- - -.














































2 .060 .043 -:088 -12.50 .86 -2.06 -20.20
2.46 1.62 207.3 1905. 3.26 39.
'	 3 -.157 -.018 .328 2.15 -2.28 .70 5.90
-5.9d -5.48 209.7 2096- -8.14 38._
€€}
	 4 .070 .099 -.228 18.95 2.76 -4.68
-28.30 3.74 -2.42 168.3 1791. -3.96 55.
t'
5 .053 .024 -.268 .80 1.98 .38 1.90
-2.44 -9.50 163.8 1417. -13.99 26.
6 -.173 .040 -:188 -15.35 1.98 -3.10 -28.40
4.70 3.90 214.2 1417. 7.41 33.
7 .106 .091 -.228 15.75 2.62 -4.86 -29.00
4.70 .86 170.4 1417. 1.31 33.
8 -.121 .027 .248 .95 -1.98 -.34 -.30
-4.22 -5.18 219.0 1402. -9.51 3`6. 
9 .106 .114 -..448 22.15 '4.86 -5,98 -44.90
4.36 -3.42 173.7 112,0. -5.70 43.
^
10 -.070 -.018 .16B -2.50 -.9B .52 5.10
-2:14 1.02 209.7 1097. 2.04 31.
11 .073 .050 -.728 18.00 5.50 -4.18 -50.60
3.10 1.96 214.5 1227. 3.90 41.
I
12 -.133 -.019 .368 .95 3.74 .3i 1.70
6.44 5.96 207.3 1654. 12.28 39.
13 .114 .099 -.508 25.65 4.38 -5.96 41.90'
4.16 -3.26 166.5 1356. -5.39 39.
14 =.242 -.035 -.543 1.75 3.26 .54 5.00
-11.70 -8.06 2Z1-1 1113. -15.94 30.
15 .413- .123 -.308 -13.75 4.50 -7.90 -31.20
9.50 -4.80 147.3 427. -6.19 42•
F'	 16 .098 -.035 .408 1.65 -4.20 .38 1-00
8.06, 7.40 197.4 815. 13.50 34.
17 •106 .091 -•248 18.95 2.94 -5.32 -29.10
4 .86 -1.32 168.9 800. -2.04 37. 
E18 -.166 .035 -.500 -17.75 3.90 -h.06 -37.10
-6.56 6.76 213.6 1097. 13.26 34.
19 .137 -.019 .068 1.75 .54 -.80 -3.50
6.46 1.16 14760 1059. 1.74 36.
20 .189 .091 --•688 -18.15 7.10 -6.30 -4-9.30 5.82
1.60 166.7 1120. 2.50 42.	 ^4
21 -.150 -.019 .305 .95 -3.26 -.48 1.90 6.30
6.78 211.6 1486.- 13.75 33.
f	 22 .078 .074 -.188 15.75 2.30 -4.04 79.20
3.58 -1.07 166.2 1471.' -1.55 47.
Z3 -.05B -.018 -.226 .95 1.80` .52 5.10
-2.14 -2.6Z 206.4 1425. -5.43 34.
24 .024 .034 -.148 14t.05 1.48 -2.30 -25.90
1.60 1.18 207.0 1478. 2.29 41.
Table 46 -Concluded_
(f) Passenger Response Data
Seat	 1	 2	 3	 4	 5	 6	 7	 8	 9	 10
Subject	 26	 29	 5	 22	 17	 27	 13	 10	 4	 20
Segment Mean Std.	 Dev.
1 2 2 2 1 2 2 2 1 2 1 1.70 0..48
2 3 3 3'' 2 2 3 2 2 2 1 2.30 0.67
3 3 3 2 3 6 5 4 3 4 3 3.60 1.17
4 3 3 2 5 6 5 3 3 4 4 3.80 1.23
5 3 2 2- 4 5 6 4 4 3 5 3.80 1.32
6 3 4 3 5 4 4 3 3 5 2 3.60 0.97
7 3 3 2 3 5 5" 3 3 4 2 3.30 1.06
8 2 2 2 3 5 5 4 3 4 2 3.20 1.23
9 4 2 2 6 7 5 b 4 5 4 4.50 1.65
10 4 5 4' 5 1 3 3 3 3 2 3.30 1.25
11 6 3 2 6 6 5 7 6 3 5 4.90 1.66
12 5 3 4 5 5 5 6 4 4 4 4.50 0.85
13 6 3 3 5 Z 6 5 5 4 6 4.90 1.20
14 5 4 4 6 6 5 S 5 5 5 5.00 0.67
15 4 3 5 3 6 4' 4 4 4 5 4.20 0.92
16 5 5 2 5 7 5 5 4 5 4 4.70 1.25
17 4 3 2 3 5 5 5 3 4' 2 3.60 1.17
18 4 3 3 5 5 5 5 4 4 5 4.30 0.82
19 3 3 2 3 1 4 3 3 3 2 2.70 0.82
20 5 5 1' 5 6 7_ 5 6 5 5 5.00 1.56
21 3 3 2 5 6 5 5 4 3 4 4.00 1.25
22 3 2 2 3 4 4 2 3 4 2 2.90 0.88
23 3 3 3 2 1 1 3 4 3 3 2.60 0.97
24 4 2 3 2 4 2 2 3 3 2 2.70 0.82
`	 Mean 3.75 3.08 2.58 3.96' 4.63 4.42 4.00 3.63 3.75 3.33 3.71
Std.	 Dev. 1.11 0.93 0,93 1.46 1.88 1.38 1.41 1.13 0.90 1.49 1.40
4
5
I
ii
